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o Mlchael Stinson and Barbara McKee
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-. ’fhrs) report descnbesthe work “don:e for a proyect entltled “Developmentand Evaluatron |
ofa Computer Alded Speech to Prmt Transcnptlon System ” (Award # 180I 3011) for the perrod .
of December l 1993 t0 November 30 1996 The goals of thrs proyect were -
.. 1 B To mztke needed 1mprovements in the speech to text system calted CE Prmt -
" :spveclflcally (a).lmprovements in the general and Specrahzed drctronanes ahd
(®) development Iof procedures for colndenslmo\ te;rt T
2. Toevaluate the system in the classroom mcludmg (a) eval‘u.a‘tronl ot techmchl
”.performance (bj completlo‘n of e questronnaure study (c) completlon of an in- depth
1nterv1ew study, (d) study of captlomsts use of the system (e) completron of a' B
study of the system at the secondary level .
3. .To train captromsts and other persormel mcludmg (a) reﬁnemeht of operator
. training procedures (b) evaluation- of training procedures (c) prov1d1ng workshop
for secondary and postsecondary persorrnel . - |
All these _goals were addressed dunng the project. The vvork on needed improvements is
‘described in Chapters III and IV“ and atso ir1 the C;Print captronists’ training manual (See list of
materials providing information on the C-Print system). The C-Print training manual, and the
- accompanying audiotapes for praeticing with the system; are provided to participants in
' : workshops regularly offered to train ihdividualsl to become C-Print captiohists. Sample chapters
_ of the trainihg manualiare available upon request.' | "
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- With respect to evaluation of the system in the classroom Chapter IV includes sections

that describe the evaluation of the system’s techmcal performance as well as the C-Print

captionists’ roles and use of the system Chapter V drscusses C-Print captionists’ perceptions of
e IR ;,\ bl Vi hn et bt :;“‘.!:',

their experiences in supporting students in the classroom Chapter VlIreports on the

questlonnarre and in- depth mtervrew studres of the system at the college level, and Chapter VI

presents a quahtatrve pdot study of the system at the secondary 1eve1

1""\", P
i

A th1rd general goal of the pro;ect was to tram caotronlsts and other support service

Ryt ol h"t"
Fod o

persoanel recrardlng the C-Print system Chapter IV contains mforrnatron regardmg the tramrng

1

procedures the workshop for trarmng captromsts and the eva]uatron of the workshOp The

C-Print captronrsts tralnlncr manual also of course isa product of much of the work to deve10p

cap tromsts tramrng procedures _

Smff mvolved in thlS proyect yyere ayyarded a subsequent.grant to contmue thrs Work
2 Irnplementrng a Computer Arded S peech to Pnnt Systern asa Support Servrce’ to Deaf and
Hard of Hearing Smdents,”(Award 4 18OU6004) from the Department of Educahon Offrce of
Specral Educatron that is currently 1n progress Outreach act1v1t1es of the prOJect have benefited
from NTID bemg narned as the Northeast Techmcal Asslstance Center to advrse postsecondary
programs for the deaf and ha.rd of hearmg in the Northeast (Departrnent of Educatlon Award
’#HO78A6004) To date, these addrtronal funds have supported the development of add1t1onal
materrals as well as further work in 1mp1ement1ng and drssermnatrncr the C Print system The
appendrx contains a selected list of currently avallable materials on the C-Print system. Papers
that appear redundant wrth mforrnatlon in the final report or with other rnatenals in the list are

not 1nc1uded Thus, much addmonal 1nformat10n and materials regardrng C-Print are contrnulncr

~to be developed and distributed.



Successful completlon of the initial prO_]eCt would" not have occurred without the

collaboration and dedication of an outstandlng staff. This staff cons1sted of captlomsts Joyce

Gambacurta and Barbara Paine, project coordinator P'am Giles-Francis, secretary Gina Coyne,

and researchers Lisa Elliot, Vicki Everhart, Janette Henderson, and Susan Stinson. The staff of

o pdivsladis 35__-., 3 TrERS aefid RS

the Department of Educatronal and Career Research" especrally Ron Kelly, Gayle Meagan; and

Yufano L1u also contnbuted s1gn1f1cant help at tlmes The prOJect also greatly beneﬁted from a

group of advrsors that 1ncluded Gerry Buckley, Susan Dauenhauer Ann Hager .Alan HuIW1tz

.....

Gary Meyer Harry Lev1tt Marty :\lelson \lasca I ohn Schroedel and Ross Stuckless We are )

L ‘ b

also most appreciative of the deaf and hard of hearmg students at the Rochester Instltute of

.y

T echnology and the Board of Cooperatwe Educatronal Serv1ces of Monroe County moh School

k ”’l. : “.“". 3 i G inalady l( o

who welcomed us into therr classrooms Fmally we are grateful for the contmurno Support of

NTID for development of the C-Print system.
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Chapter H
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Current Speech -to- Pnnt Systems Background

Provrdmg for adequate commun1cat10n for deaf and hard of heanno students in the

v
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e et

rnamstrearn classroorn is a cornplex and challengmg task One reason for th1s cornplex1ty is that

""---'- St R R . . RERt R R ‘.,,4 el ey

students vary cons1derab1y in the1r cornmumcauon needs in malnstream classes Some have

F i t” L O T N B O N DR R

grown up w1th s1on lanouacre and are most comfortable W1th an mterpreter who 1ncorporates _ _

B RN it Iped PESAER R
ol W [ A PRI

much Amencan Slon Language into the 1nterpreted rnessage Others are hard of hearmg
students who do not know srgn lanouage but who atternpt to understand the 1nsu'uctor and

R SEN i £ S L Liha --=.:_5.-._1,'-- 3 LR LT an

classmates thr-ough 11pread1ng and resrdual heanng In deahng with the drverse cornrnumcahon
needs ofl the .students a reasonable approach 1s to prosllde the support servrces best t:nlored to the
individual student s:needs within constramts such as costs and avaalablhty' 'The t.rad1tlona1
support services of interpreting and notetaking serve sorne students adequately Frequency

Modulated (FM) systems are also helpful to many students. Real-time speech-to-text

transcription systems may also be an effective form of support for many students, and one such

* system developed at the National Technical Institute for the Deaf (NTID) is the focus of this

report.

Currently, in implementing speech-to-print services as a support for deaf students, there
are two major options: (a) One is a steno-hased systern in which a trained stenographer using a
stenotype machine keys in a stenographic code which is then converted in a cornputer nto
English for display on a monitor in real time. Generally, the stenotypist records virtually every
u/ord spoken. (b) A second option is computer-assisted notetaking (CAN) in which a typist or

operator with a standard keyboard (usually a laptop) keys in the words as they are being spoken.

7'2‘.

iyt



SN

ype ummary;notes otherstype near verbatn'n text (Stmson Ersenberg, Hom

Some opera

Larson, & Levitt, 1997; Stinson & Stuckless, in press).

The speechito )teyt;t\transcnptlon system developed at NT ID is called C an because it is

il

1splay' It is a CAN system whrch emphas1zes

. - ey
9 Sy B . A s
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computer-alded and because it provrdes a printe

PRI p vitt Al TEs i, . v ,., T

the typrng of near verbat1m notes A hearmg operator keys in what the speaker is saymg and a

real- trrne te*tt drsplay of the messaoe appears ona computer or televrslon momtor approxrmately -

T g TR R . Pl IEAES Pgsf

3 seconds after the words are spoken Wthh the student can read to understand What is happemna' |

in class. Note that we use the term real-time here Thrs means that the speech is transcnbed into
S l [ PPRS FUTF S '

a text display as the words are being spoken. This is in contrast to approaches that prepare the

P s Dot
; v E SRS ERY
P v iy :

text ahead of tlme such as most captlonlnc of televrsron pro grams In add1t10n the tett frle

Lol \ . : -':‘;._.“ r"” y i

stored in the computer can be exammed by students tutors and mstructors after class by readmg

a Computer monitor ora hard-ﬂcopy I;l’lntout. Lo T e
| o Increasem l\/lainstreiam ljrograms

Since the 1960 S, there has been raprd growth in mamstream educatronal prOOrams at the
secondary and postsecondary levels (Frcke 1992; Moores 1992 Rawhnos et al 1988)
According to the National Institute on Disability and Rehab1lltat1on Research (Frcke 1992),
during the 1988- 89 school year more than 57, 555 cleaf and hard of heanno chrldren between the
ages 6 and 21 were prowded spec1al education under P.L. 94- 142 and P.L. 89- 313
Approx1mately 70% of these students are educated in public school settmgs (Schrldroth 1988),
and approximately 75% of these students are at least partially m&iHStge.i}med (Kluwin & Stinson,
l993). 'Second\ary level mainstreamed students use educational interpreters :.in over half of their
classes (Rittenhouse, Rahn, & Moreau, 1989). Some students who use interpreters, particularly

those who desire word-for-word transliteration and those from oral programs, might benefitas .

much—or m-ore——,from use of a transcription system (Zawalkow & DeFiore, l986). Also there

8 . BEST COPY AVAILABLE



are probably even 1arger proportlons of mamstreamed students who are not using 1nterpreters

EXCTIE S J TR T RS PR S I S - camrt VRt o
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who could benefit from a transcription system. .
. CEREGS U EeRuB 00 4 ovemp s ¥ Wil qsnon L
At the postsecondary level the number of programs for deaf students has 1ncreased

\ ,..,, .). IR . EERNE RS VRS PSRN

dramat1cally 50 that now approxrrnately 10 OOO students are served (Walter 199”) Programs

P e
Vo meib et L oody

for these students vary frorn large comprehens1ve programs such as Gallaudet Umvers1ty and

NTID to the srnall one W1th only a few deaf students The typlcal program is one w1th 10 20

students and wrth only a part t1rne adrrumstrator In a laroe majonty of these prograrns students

1 1 . . HH WLt ey

are mamstrearned for rnost of their classes (Walter 1992)

P R S S Lot
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Commumcatmn lencultres
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For many of these rnalnstreamed students a maJor concern is the adequacy of classroom

it o i9s
-.x:.. » s FETEE R P [BARA

comrnumcatron and there is good documentatlon of the commurucatron drffrcultres faced by

b RIS TR S RS T

deaf students in marnstreamed classes (J acobs 1977 Oscuthorpe Lonér & Ellsworth 1980) For
example, Foster and Elliott (1986) mtervrewed 20 students who t.ransferred to the Nanonal
Techmcal Institute for the Deaf (NTID) from other postsecondary 1nst1tut10ns The researchers
noted that students had be n partlcularly hampered by comrnumcat1on d1ffrcultres even when an
interpreter and addmonal support servrces Were provrded The transfer students cornplarned that
teachers frequently moved throuOh the rnaterral too qurcldy, were meatrent and treated deaf
students as though they could_hear. As one student commented:

Some of the teachers (at mainstream college), they had no experience with deaf ...

they talk real fast. If I had a question, I'd have to raise my hand and stop the

interpreter, stop the teacher. Then they 'd explain and I'd have to turn over here

(look back and forth) and it was really a pain (p. 12).

Ten years later a study by Stinson; Liu, Saut and Long, (1996) found students in

mainstream classes expressing similar complaints, although there were individual differences in

the extent of difficulty reported. Though the instructional conditions at the secotidary level are

P
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Lo



HELR O x" s TR

class d1scussmns and activities havé aIslo been well documented (Kluwm & Snnson 1993

Libbey & Pronovost, 1980). One example of these difficulties is bemfgabletoundérstand

hearing classmates. Many hard of hearing and some deaf students use Frequency Modulation

(EM) systems t6 supplement their lipreading of the teacher. Usually the FM microphone is worn

RV Tt S A I T ITORRTR- VR L A=Y B T O P S S S ST U S SN ST PP
_ by the teacKer. When the student’s hearing-aids are switched to receive the FM input, they

generally cannot hear their classmates’ disciission. interpreter could convey the students’
discussion, but students who use FM systems often have poor receptive sign skills.

o TS I S A T O T S P S AR 1 IR AP S
It is important o provide the students experiencing such difficulties improved access to

R LR T HL I (el Rt SR T DY e e v 0y il L
the information presented in class. An additional consideration is that mainstreamed students

somefiies do not have access to classfoom information because no interpreter is avaifable, For "
example, in 1991 the State 'c'>‘f‘"ﬁ;/'fassachusétts had 4,500 hours of unserved réc’lh(lﬂéé'ts for
educational i'ntéfpfeting and the 'é:i"tu'ation is worse in other é:t;atésﬁ(Me'nche’l', 1995)." A speech-to-
text transcription system such as C-?riﬁf may be an effective lw'ay of pro':\'/"i'ding communication
access for many mainsfreamec_i students. A transcription system may also enablé progrars to
provide Ser;/ices to deaf and hard 6fhe¥1ririg students where none are cmiireritly available.
| InipOrtancé of Printed Information

One impetus for the develo-pmént.;6f:transcriptioh systems for use with deaf students s 2
support service has Been the recogﬁized Qahie o}f printed texts as a means for access to
inforrna;tion: When deaf bolle:ge"studefits were surveyed regarding their primary sources of |
information for learn‘ing, they indicated that the two most important sources were the textbobk
and notes (Suickles,:s & Enders, 1971). Studies cémparing the cbmprehehéioh of captioned or

printed informatioh,;as oppd;éd to that conveyed by a-sign language interpreter suggests greater

¢,



comprehensron of pnnted 1nformatlon (Gates 1971 Stlnson Meath Lang & MacLeod 1982)

fhs 3 N si
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The C Pr1nt system 1s a form of computer-assrsted notetakmo Steno based systems are

also used to transcnbe 1nto text 1n real t1rne the spoken lanouage of the classroom sett1n0
N ,;-.."ll-. VR .',‘

_Ste_nQ-based_,Sv_stemS

R TR SN PR NP A S K B I R JL D IV D S N

'la

Stenobased systems have been used in the classroom for approxirnately 15 years. Special

LT

equrpment is needed and the operator wrll need to have had e*ttensrve trznmng, typrcally two

years, m order to use the stenotype mac‘une effectlvely Stenowrrtmg (usmg a 24 key steno-

T R IV I

acin s s b ot gt e e eoring s wll oves s senkin
rates (Haydu & l?atterson, 1990; .Smi..th & Rittenhouse, 19_90);_|Cert.if:‘rcation asa l_(elgi_steredm
Profes_sional= Reporter begins at 220words per n’nnute (wpm). While sltenovyritlng is not o
constrained hy speed of input, it does have two major constraints: (a) scarcity of dualifred
- stenographic reporters, especially at the local level; and (h) cost, (the puhlished hourly’ fees range
from $30-$150 per hour_; Stuckless, 1994) especially when the services are b_eing provlded to a
single student in the mainstream classroom. Results of studies evaluating the system have shown
steno systems to be an effective support service for some students.

During the 1980’s researchers at NTID implernented a steno-based system for
transcnbrng speech into prmt m real- trme asa support servrce 1n classes at RIT. In the real- time
graphic display (RTGD) systern used at NTID, the text generated by the stenographer was

d1splayed on a televrsron screen in real-time for the deaf and hard of heanng students to: read

during class After class 2 hard copy printout was made avallable to these students A

© BEST COPY AVAILABLE
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the students rated the prmtout prov1ded by RTGD as more helpful than notes prov1ded by pzud

student notetakers. Conversanns with students’ sugg ested that one reason they found the

s

printout to be helpful was that the detail of the verbatim, ha.rdcopy text provrdedclanfrcatronof |
what was notunderstooddunngthe [écture, These results regardmé the bieneﬁts of thepmntout T
are al'sbl'cori\:gri;t'e'nt w1thK1ewras ..(;"ll:é‘SS")ac;t;hcl':u'sion based on an extensive review of research on
notetakmg Havmg allof the lecture’scnucalldeas,wrth rnuchelaboratlonof thesepo\mts,rs o
desirabie fordptlmallearhmg, ST e IF e eran] e T e R it e T
Demiograghic and communication characteristics were related to stidents’ responses to

- the questionnaire. Stﬁdentsl who were mainstreamed in high school prbérams and who had

relatively high proficiency in reading, writing, and speechreading Gv:erezl'ii'(ellz};tb prefer RTGD.

These results suggest that some deaf and hard of heariﬂg students in some classes res:bond at

least as positively toa steno systemn as o an interpreter or a nétetaker. In most :eolleée and

university programs, however, the hearing-impaired students do not have interpreting services in

classes where they have a steno system, although they may have notetakers.

Computer Assisted Notetaki.no (CAN): Computer Svstems with Standard Kevboards

A number of such systems have been develeped and they have variations. In general,
these systems involve a (hearing) operator transcribing information as it is spoken in class on a
laptop computer using a commercially évAai]abIe word processing program (such as Werd
Perfect) and a standard keyboerd. In real-time, the text is displayed for deaf and hard of hearing
students to read on a TV monitor or a second laptop (depending upon 'tkte number of

Pt

P
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mmnstreamed students in class) At the end Of clas

RS PR

o 1 Tame B -l

)

Wh1ch can be corrected pnnted

I
l

and‘dlstnbuted as a hard py to st

,c’ HENRIE .

is provided with a real-time diﬂs_play of in,fPFf,DaU_OF%,\.SPOl??D,m class;, as well as a hard-copy = ,

HOE I B EIRLOHD F RN

printout of that 1nformatlon after class In being able to prov1de both types of 1nforrnatlon these

vt 4 ED)
w.r.],... SLTAE ni J‘ Vi M \ \n.‘ P d HM

LR A

systems are similar to steno-based ones.

These systems use standard typing as their starting point, and performance may increase

through use of spec1a1 strategles A hmltatron of thrs approach is that these systems cannot

provrde a word for word transcnptlon smce they cannot keep ap w1th the speed of speech

approxrmately 150 words per mmute as Llsed by college mstructors There area vanety of ways

L
YR PN

that such typmg can be used in the classroorn One approach 1s s1rnp1y the typmg of notes rather

than the writing of them——that is, the typist takes down in summary forrn what the te'tcher says..

Such notes may be valuable; however, they fail to capture‘the nuances, specificity, and ﬂa\_}or of

speech that is necessary for true access. On the other hand, the typing of fewer words may help .

some deaf students comprehend the impordt_ant.ideas.

Advantages of CAN systems are that they use portable, low-cost equipment, there

appears to be a large pool of potential operators, and pay for their services may be less than that '

for stenotypists and interpreters. In general, training is brief, and depends on the specific goals
of the system. In 1989 researchers at NTID began to develop a specific CAN system, C-Print, in

response to problems of portability, cost, and availabil_ity with respect to steno-based systems.

13

the text is saved as a word process1ng f11e -
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~ Description 0

nt Systerd
Michael Stinson, Barbara McKee, Lisa Elliot, Vicki Everhart,
ot +.: nJanette Henderson, and Pam Giles-Francis |
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. The goal of the C-Print system is to,come as ¢lose as possible to capturing spoken text

word-for-word and takes a systematic approach to including all relevant information. Basically, .

two strategies are employed to enable the C-Print system to capfure as much.of the information . .

as possible;, (a) a computerized abbreviation system to reduce key strokes; and (b) text-
condensing strategies that permit.the captionist to type fewer words while captuting the

information of the spoken message.. ;. . i iwn e o ow o g

ar

Equipment
The C-Print support system uses Effdf&'ﬁBle é"quipment. The curreﬁ't""s'y‘stemlﬁé’és standard

laptop computers with a DOS (IBM conipllatibllé, €. g IBM Thinkpad) operating system and a

* regular keyboard. (The computer and software can be purchased for as little as $2,000). For

displ'ay 'pl-irpo;esi.a second lé.ptop comp‘;t& ér a VGA aadpter (to connect to a fegu{éfuTV‘ |
monitor) can be purchased.' A.'n asﬁlﬁéh cable méy'be used ﬁo connect the two laptop comﬁﬁférs
with each other. When there are two lé.pfdpé,' the .-;OPel’ﬂtOf and student can conduct two-Way
communication. This fnéans, for example, that if a student wants to aska question or make a
comment in class but does not want to Voiée-it, he or she can type the message and the 6berator
can read it aloud to the class. To achieve this communication, softwﬁré_(e.g. Carbon Copy,
Timbuktu) is used that creates an asynchronous link. This software provides two way 5 of

communicating between the two computers: (a) a full-screen modg, where only one individual
O _ ‘ , N :

14



12

Homaes

can enter a message at a time; and (b)a split-scyrpen mode where both individuals may

simultaneously enter messages. In general, the C-Print project has used the full screen  mode.

' Abbreviation Systemys v e

An additional piece of ot is Prodiivity Plifs (63 5450y that has been developed
specifically for extensive abbreviation of words and phrases entered into the computer. The
software autoraticilly conivetts "tl"fe""a';bbre‘yi"aitions"’ty'ped by-the ‘captionist into the full Words that
appear 60 thescreenmcreasmg fyping speed without icreasing keystrokes, and perritting the
capticiiist to more closély approach the speed of the tallier, 1 @7 e '

As the lecturer (or ¢lass participant) talks; thé captionist types some full'words and smie
abbreviations. “Fo tiie abbreviated words, Productivity PIus searchies the dictionary for'the i+~

equivalent full word and displays it on the screen. Examples of C-Print abbreviatioiis and their”

full expansions are listed below.

Abbreviations Fu cxoansmn
t kfe drqr ~ the coffee drmker
slvg t pblm : solv1ng the problem

The captionist does not have to memorize all the abbrev1atlons in the system. Rather she

or he learns a set of phonetic rules, developed by the C-Print prO_]ECt wluch are then apphed to

~ any English word that has been edded to the system’s getleral dlCthl’laIy.. The general dictionary -

developed by the C-Print staff currently contains approximately lS,OOO words_, including

~ suffixes. The words in the general d1ct1onary were selected from research on word frequenc1es

in English (Carroll, Davies, & R1chmond 1971, Francis & Kucera 1982).

(o
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1. Abbrewate only words of five or more Tetters. Completely type words of four

L DI

lettess o less.

2. Typé only the sotinds you hedrin'a word. Do not type letters that ate silent.

3. Six vowel rules (e.g. Omit all short Vowels in the rmddleofaword,type fo}
brother, “brthr™).

b Rales fobsutfves, word endings, and cirmmon Englioh syliblss. Ledersor
yribsls st Substifuted for cettain suffixes (e.g. sstablshm for establishiuent, sl
for elernerit).

5. Rules for beginning syllables, such as “con,” “pre, " Y mis,” etc. (e'.g.'i{t:an for

' contain).

Captionists also learn an extensive set of brief forms, that must be mermorized. Brief
forms are abbreviations that do not follow the abbreviation rules. ':'M'any' are commonly used
abbreviations such as those used for the names o”f states and countries. |

During the course of the project earlier -rule"s.'wer.e exte_nsi\)élyrmodifievd, '1éssons were
revised, and a revised set of audiotaiaes'was. recorded. Originally t_hefé were 40 specific rules,
that_wer_e reduced to the five general priﬁcip'les deécﬁEed above. These revisions are discussed
more extensively under tréiining.

C-Print Dictionaries

The general dictionary underwent extensive mod1flcat1on dunng the project. The

. dlctlonary was expanded from 4,000 root words and 3,000 addmonal words through suffixes to

BEST COPY AVAILABLE
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8,000 root words and 7,000 suffixes, for a total of ap roximately 15,000 abbreviations.

Additional

the dictionary. Since the rules to form the abbreviations for the dictionary are phopetically

abbreviations for words. For example, the words “peace” and “piece” should both be

Lt

abbreviated as “pes.” Project staff examined the dictionary to eliminate these conflicts,

NP
PR R VLN

generally by creating a brief form for one of the conflicting words. Dealing with these conflicts

did not require any major changes in the abbreviation rules,

The Productivity Plus software enables captionists to create specia}%;ed dig;_ippques as
well as the general dictionary. When the proposal was written, we anticipated that a number of
specaliad dcinaies wosd b it fr diffeent e cntnt. Speciaeddionai
would vc;mtzﬁ;z;gbreviations for specific terms, such as “dfd” that would expandto ‘fD_g_}ta Flow
Diagram (dfdj.” Because of potential _c_onﬂict_s between ‘lwords iﬁ thg_general di_cjtvi_onary_ and
those in the specialized dictionary, we proposed that there be hand checks to insure that such
conflicts did not exis; or were resolved if thely did. We originally assumggi that C-Pr;nt
captionists would share use of these specialized di.ctional_'i__es. As work pro:c_.e_ede.d on the project
we learned that a different approach was rno‘;e-prjactical.” Captionists dgvelqped their own
individualized dictionaries. In these individu}qlvized dictionaries they would add abbreViatipn,s for
specialized terms for the different courses they were serving rather than having different
specialized dictionaries for different courses. The three captionists also found it easier to add
these words to their own general dictionaries rather than putting them in specialized dictionaries.

Putting the words for individual courses in these general dictionaries made it easier to check

whether there was a potential conflicting abbreviation, and also it made the management of

dictionaries during actual captioning easier. This approach of individualizing dictionaries by

17



15

ST L SV - o
having each captionist add their specialized"words to the general dictionary is similar to the

A b

’ PR S fa b i end FRTSEINEN
have been by: (a) noting words that were used repeatedly in previous lectures that were not in

the dictionary; or by (b)
original proposal, we considered the options of doing word frequency analyses of selected
numbers of lectures, and of asking for suggestions from support staff and from teachers of the

g

, organized teachers are able to provide notes
|

course. We have found that certain cooperat
that they plan to use for a course, and stich notes are very helpful. We also found such

L _ _ . LA,
instructors have been the exception. The primary help of support staff has been to identify old

sets of notes for specific courses for which captionists have bee

NPT P T

Text Gopdensing

In-addition to learning abbreviations rén,d.,bri;ef, forms of words, C-Print captionists were
also trained in principles of text coﬁdensing. Text condensing is used by the captionists when
the pace of the lecture s too fast for verbatim transcription. Captionists were presented with six
principles of text condensing: active listening, strategies for condensing information, organizing
informé._tio_n, identifying important infom'.latiorzl, eliminating redundant information, and
summarizing, These principles were developed Based on previous work of Clark and Clark
(1977) and Verlinde and Schragle (1986) énd condensing strategies utilized by persons who

write captions for television. The text condensing principles are briefly described below.

18
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express. Operators have been given thIeeuf}llles of active listening that will help them follow the

DTS ER R TR

1ecture and record 1t in a rneanmgful wav

i s s
e A 2% W DO SN
A E AL DT Ty GRS

R R S UL B O KR

1. Lrsten for cues to 1de ntrfv 1rnportant ootntsand relevant mformatron T hree cues

EE LA

have been sugoested to enable the operator to 1dent1fy the 1rnportant pomts of a B

lecture. Operators are encouraged to attend to words that the professor uses (e g

SR S :_-. A AV

PRGN B N

“This will be on the test”). QperatOFs af‘?.aISP urged to listen to voice 1nﬂectron and

votce loudness

: FoTh Lt NS S A O T TP T RPUET

2. Ltsten for cues to tomc sentences and tomc conclusmns T op1c sentences and

.-‘,j‘\ ],

W

conclusions indicate the speaker s main points. For example, topic sentences might
begin with “Today we are going to talk about,” or “A major development...”. Cues
 to topic conclusions might be “As a tesult;” “From this we see,” “All of this shows

that.” -

3. Listen for cues to help organize information. Listen for the general organizational
M. In this case, the speaker will'indicdte a nurnber of toptcs or points to
be covered. The operator can then be sure that she has captured all the points that
speaker nas indicated, for example: “There are three-reasons why,” “In-addition,”

or “In contrast.”

1.  Reducing the number of words typed. Six suggestions are offered for reducing the

number of words typed. (a) Eliminate nonessential words (e.g. okay, well, um, you

know, let's see).. (b) Reduce relative clauses to shorter phrases (e.g. “We will work

19
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on the lproblerns that are dlfﬁcult can be changed to “We Wi Workon the difficult

s T

problems ”) (c) Use actrve vs. passrve voice (e g The book was written by John

SRS N e ::\.-,.,..', gia

specrﬁc content wrth general representatlons (e g substltute general terms for lists

I i

Fiiy T R SRk L 53 P19

;-“ﬂowers” mstead of- “darses, tuhps and rosgs”: general action for list of

:_,_..y‘,,.. I LR T S Site L SelD i,
R IR i B i =

subcornponents of the actlon——“Mary rno.\'zed to Greece” for “Mary packed her

.':"belongrngs Mary bought.a:boat trcket ) (e) Omit, rmsspeaks (e g “We

needed..ah..well.. So next we went to the rnall uh Imean' I went to the mall..and

. . W %
i ‘ . 29 l

shopped at Lechmere s....I mean Lechter’ » becornes “‘So next I went to the mall

and shopped at Lechter . ) (f) Lecturers often repeat paraphrase .glve specrﬁc

exa.mples and g1ve off—the pomt or: tangentral mformat1on Del

important 1anguage

oroamzm 1nfo ation in clear .coherent.rnan_l er. ThlS condensrng rule suggests

 that the captionist should type important information in a way that it is easy to
understand. This can be accomplished by deleting wordiness, using simple, clear

dentifying Important.Information .

language and short, simple sentences.

Identifying important information for text condensing purposes requires listening for a
statement of a topic or tneme for the lecture or classroom discussion. Thls rrray‘nrean;f__ocusing
on inforrnation' th,_at the i;_lvs_t_;;uctor has identified as.important or-if ‘the: instructor has been less
direct, the captionist needs to mentally sumimarize the lecture and determine yhat points have

been made up to that point.

. BEST COPY AVAILABLE
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Eliminatine Redundant Information and Capturing the Main Points

Lhfer N " ai PO LR o . .
5 gl L it fid oy i rak mers Gkt e, S
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oints. Eliminate nonessential information. Judge what is of

. . L
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1. Capture the main p

JER

¢ Yo ey

[EQEE R R R NS SR SR A B3 B HL R T N AN S T P S L SR T
lesser importance and drop it from the C-Print text. Compare the original lecture

w ] \ Pt na mLT e L caboel Ry A O T P T VR ER R R
with the version in the C-Print text:

SRR Yo S SR T SN R A R IRt TE e

PR F N T S IO SIS CRE NERUAES R TS : S R TR VS 1Y
Original lecture: ButIam suddenly aware of the fact that, yes,
© . - everything is not the way, it ought to be. My:car needs repair. :It is not - |
reliable. My wife is starting to nag me, etc. I have a problem. Whatis
-the next step? & st o Lot L SN e A e e

C-Prifit text::I am.suddénly aware: that:my:car needs repair.. I have‘a

problem. What is the next step?

[P R HUE e F E

2.  Eliminate redundant information. Preserve the content of the communication, but
avoid repetition. For example: |
Original text: We are talking'a out those personal factors. We are
talkifg abotit my: perception’of roles in-the family,-and family-roles were
discussed in Chapter 5.

LR TR L SR ES RN

St Tn

C-Print text: We are talking about those personal factors SL_zch a3 my
perception of roles in the family; discussed in Chaptér.5:. =

Summarizing means condensing iriformation to its important points or core meaning.
Small amounts of information can be summarized by reducing the number of words in a
sentence. Larger amounts bf information may-bé summarized, too. In this case, the Gperator -

' may capture inportant points, But not every poiiit in every sentence.-

1. Summarize when the

speaking rate is too fast to capture verbatim. When the

speaker is speaking too fast to capture verbatim, leave out extraneous details aid

type shorter sentences.

2. - Summarize larger amounts of information when information is ‘coming at an

extremely fast rate Or is presented in a dense manner. This type of summarizing

o | | - 21 . BEST.COPY AVAILABLE
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Chapter v
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The C-Print Captiomst

AL "«‘-“-"..\.,"T_Efs,\, TR SRR

LlSEl Elhot Barbara McKee Michael Stinson

Voooh .‘\»

Vicki Everhart, Pam Giles- Fran01s and Gma Co ne

In this chapter we discuss the roles and responsibilities of the C-Print captionist, the
training of captionists, captionists’ performance during training, and in the classroom, and

captionists’ impressions of their jobs as revealed through interviews.

Roles and Responsibilities

The C-Print captionist has responsibilitiés both inside and 6utsidé the classioorn. “The
. goal of the C-Print captionist is to provlide areal-time display and to print a hard copy of the
transcribed text to the student. Captionists play a key role in providing communication access
for students through the C-Print real-time display and by helping the students to participate in
class and to learn course content. For the service to be successful, the captionist must work with
students, teachers, and other support service personnel as part of an educational team. The
various roles and responsibilities that captionists need to assume to achieve this goal are

ldesqribed belovs-/.

Classroom Responsibilities
Prior to actually providing transcription, the C-Print captionist needs to make contact
with the students to be served and explain the systérn,-its capabilities and limitations and also to
explain the students’ responsibilities pertaining to C-Print. For example, Studénts will only

receive a hard copy of the notes if they attend class. Also, C-Print transcription is limited to'the

23
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oralinformation presented in class. Students are

an overhead.

invcf,

speak clearly and not too qulcldy) The C-Print captlomst may also work with the instructer to'” .

obtzun the syllabus readmg ass1gnments or other class matena.ls in advance

YOy

.),

Fmally, in prepa.ratlon for real tlrne transcnptlon ‘the. captmmst 1s responslble for her

useél for the display, the captionist needs to connect it to the laptop. If thestudentswlu be using .

a se%fcond laptcp to view the display; the captionist needs to connect both laptops'to €a¢h’éther. "

&_

, the captionist is responsible for handling any techinical difficulties that may arise

duri{ng class.

| uofCusReponsbiiis
Once class has corlicl\vlded.,: the '.czlptlg:nist.:ne.e:;cls toedltw the transcnpt _fOr.l_esf;ors andcopyu

for gtudents attending class. The transcript néeds to be distributed in a timely mﬁ‘n_nef, usil ally
witl%in 24 hours or before the next class meeting. |

‘ In E.i_dd'iti.on' t pr-c‘l‘?arinfg the transcnpt: out of class responsibilities may involve the
captionist familiarizing herself with specialized voca;blllary, revi'e\a;ing the text, enﬁé ing .
addlitional abbrévmﬁons into the C'P rlnt dictionary, or practicing abbreviations and brief fdrlns.

: Following is a list of captionist’s res_ponsibilitie_s that was deyelgpeé for the support
service offered at NTID. This informati-o’n. regarding policies for the C-Print service is passed

out to studenfs at NTID.

24
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Support Service Policy

‘General Infomatio

« For courses where "C-Pnnt is the only ass1gned servrce 1nterpret1n<T and notetakmc services
will not be provided. If a student wants, permanent interpreting or notetaking seryices, the, .,
stude'nt will need to transfer to an NTID supported section of the course or take a different
course.. -

* C-Print notes are not a substltute for attendmc class

* C-Prnt notes are not guaranteed to have 100% correct grammar or spelhng because the
notes-need to be edited quickly:: and distributed as.soon as:possible: | oigne o

« C-Print notes are intended to be used by supported student(s) reglstered in the course and B
should Aot be copied unless ‘otherwise specified by the professor.

Captionists’ Responsibilitiés -

+ provide an in- class text dlsplay for dppropnate SUppOrt ¢ service students In addition, notes
(generated from the text d1sp1ay) will be made available to suooort students who attétided
class.

« make every effort to type spoken information word-for-word, and will communicate the
information in the manneér in which-it isintended. ‘At. times (during fast speech), the
captionist will need to summarize 1nformat10n but s/he will type as much of the 1mportant
information as possible.: : it o c

* assist by voicing comments Or questions typed by the student(s) on the laptop provided, or
in a way mutually agreed upon.

* begin typing upon the arrival of the student(s). Anyannouncements made by the teacher
before the student(s) arrive will be typed. After 10 minutes, if none of the supported
students‘are in attendance, the captionist will leave. However, if the student has notified the
C-Print Office or the professor at least 24 hours in advance the operator w111 take notes it
approved by the professor.

« indicate different speakers in the text by using Professor” “Female Student” and “Male
Student.” :

* be responsible for facﬂitating communication between the supported student(s) and others
(e.g., the professor and other students). This includes askmg for clarification from the ,
professor or other students when necessary and sifting in an area accessible and convenient
to the student(s).

* be responsible for triyi‘ng to resolve any problems stemming from student or professor
concerns about C-Print. ' ‘

25'._
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* be famlhar W1th the:'scheduled lecture by preparmc7 for class through reviewing the{téxtbook
and related materlals Al il Tl wine LoAkiE

Fidel. Haamcdadn bedl

* finda replacement if s/he is sick. If a replacement cannot be found, the captionist wﬂl

notify the appropnate stipport departnient’w & will not1fy The Supportedstudént(sys #nmetif

* provide on-the-spot trouble:shooting for equipment breakdown, with.minimum disrupticn:to
the class. If no solution is found, the captionist will make every effort to accommodate the
supported: student(s) to-the best ofther/his. ability, . Technical breakdowns are unforeseert
and most often require a diagnosis outside the classroom environment.

* when necessary, request an interpreter for special circumstances such as an oral presentation
by the supported student(s)

ey PR o I L R O P N e .
R I A S SO N IS S L S 1 B S A T I S TS TR TR R

* provide class handouts to 1nd1v1duals who rece1ve notes that were not m class (e g., the
tutor) Canc D LR .. HE BN S AR e Ry 1._1._!>‘",__

* summarize videotapes (captioned.oruncaptioned)es .ttt emaint 0 s o

Supported Student(s) Responsibilities =~ -

The student(s) wu

. mtroduce themselves: to the captlomst o s/he is familiar with sach studentﬂ'”m Co
* be respons1b1e for takmg fotes and dlagrams from the blackboard of overheads.

* be responsible for notifying the'C-Print Office if b/she will-not be- attending class or has
dropped (withdrawn from) the course. Three consecutwe unexcused absences wm result in
the termination of C-Print services. U PP ;

* inform the C-Print captionist if s/he 1s having difficulties with text display.or notes. In
addition, it will be helpful if the student(s) 1dent1f1es any sugg estions s/he has for i improving ‘
the use of C-Print for her/his needs. . :

* be respon51b1e for double checklnc spelhng on any vocabulary

« raise her/his hand when 1nterested n commumcatmg comments or questlons through typlno
on the laptop-provided: - ' - x

« inform the captionist of any special needs (e.g., 1nterpreter for special cucumstances) at least|.
two weeks in advance.

'Training of Captionists
' Initially, work on the materials for training C-Print captionists focused on revising -
- materials that had been developed prior to the Office of Education’s support of this project.

' 3
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Those initial materials were developed to cover a Six week training session. The phonetrc rules
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' were orgamzed sequentrally and an average of two

Wt
W _y;,,).
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w rules were presented in each lesson ]
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however 'is the fact that trarmng and the accompanyrng trarmng materials are an 1terat1ve
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process Each time:a- group goes throuOh trarmng, We: have rnade 1rnprovernents torour: rnethods
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and .-;rnaterrals. B

1

The remainder of this section will brieﬂy discuss the work that was 'Eo‘niplle.‘fed on'the” ©

.‘)(
H
H

ik TSR RS SPC

matenals dunng each of the three grant years wrll descrrbe the current training matenals w1ll

.3
?

reviéw the training “outcomes” (captionist speed and:aceuracy) andvbneﬂy review:our future - -
,l(

plans related to training materials.

T rammgand T ramrng Materrals - Year One (December 1, 1993 to November 30 l994)

At the begmnrng of the ﬁrst year, of the grant perrod rnaterrals developed frorn earher .
work on the system were refined and used to-train our first full time. captionist. That captlomst
who would later become our trarnrng coordrnator learned the systern and prloted the systern for
the f1rst time dunng the fall quarter of the 1994 95 acadernrc year (September to November,
1994) Dunng the fall of 1994, a second (part tlme) C Prrnt captrorust was hrred and trained by
our f1rst captionist. A great deal of information was gathered during thrs first year, and the
projleét tearn made sorne rnajor decrsrons It was decided that our ori‘gi'nal goal of 4“verbatim”‘.-.-
capturing of lectures was simply not realistic given the other constra.ruts that we had placed upon
the systern ‘In-orderto capture verbatim a-lecture- grven at-120 words.per minute: (slow normal); "
the abbrev1atron rules would have to enable the captlonrst to drop fifty percent of his/her

keystrokes. Althouvh the staff realized that such a reductron in keystrokes was not feasible for a

Q _ : | 27
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51°n1f1cant portlon ofa typrcal college lecture we ant1c1pated that there would be a laroe number

AT Ay i

of often repeated phr"tses or sentences in most lectures

.v. el 4
YRS, B ' :_,-,;,;.-!-,_ ."m

we broucht ina consultant from Productmty Plus the software company that developed the

LTI DR diesie

abbrev1atron software and d1scussed in some depth methods of srmphfyrnc the abbrev1at10n

rules.

'

Tratmng and Trammg \/Iaten'tls Year Two ( December 1 l 994 o November 30, 1995)

Dunnol year two of the’grant mhjor modlflcatlons were rnade 'to the training materlals
The original twenty abb'revi'ationzrules:Were reorgamzed into:-five prineiples and some of the
more difficult rules were dropped A section on condensrng/summanimc was added and the
amount of audio tape practice was more than donbled A complete descnptlon of the current
tramlng»materials can be found later in thrs sectton. Also durmg ‘year two, a second part;time

_ captionist was hired and trnined. The.captionist hired durmg the fall of 1:9..94 worked in the

classroom cluring the winter and spr.ing of 1995 under the mentorshlp of our training
coordinator. Between the two people,. w‘e piloted the. C-Pﬁnt sfstem in 10 courses from
December of 1994 through November of 1995 .

Tramtnq and Training Matenals Year Three (December 1. 1995 to November 30 1996)

During this final year of the grant perlod ﬁnal revisions to the materials were completed
in anticipation of a summer training workshop that would accommodate up to lO people. The
second part-time captionist was trained and began her classroom apprenticeship training. During

' the summer of 1996 eight people were trained to become C-Print captionists. The trainees were
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frorn across the country (two frorn California, two frorn New Mexrco one from Oth one frorn

Pennsylvania one from Oklahoma and one from Arkansas) Data frorn the summer workshop is
reported below. Results indicated that the two- week trainino period allowed the part1c1pants to

R R S P D E L T T R T S L

learn the basrcs of both the abbrevratron rules and the condensing strate01es The trainees w1ll
S E N PO OP ISR SYs Y AR DRR s DAL PR TEPRRS T (S UL T 0% SR TVY P SR :
now have to practice W1th the system in order to bnng therr speed up to acceptable standards
. S i oo t .
Descrintion of Training Matenal

The current traming materials consrst of a rnanual cornprised of twenty 1nd1v1dual

. ; . .
O R ROREE s e

N

lectures and approxrmately 50 audiotapes that accompany “the lessons. The lessons are arranged
as follows:

Lessons 1-5 C-Print abbreviation principles 1, 2, and 3. Some “Brief Forms” and
practice... Brief forms: are abbreviations that-do,not follow the -,
abbreviation rules. Many are commonly used abbreviations such as

those used for the names. of states and:countries. '

Lessons 6-10 - C-Print abbreviation principles 4 and 5. More “Brief Forms” and more
practice.

Lessons 11-14 Rernainder of “Brief Forms” land lots of practice with abbreviation rules.
Lessons lé -17 Guidelines and practice with condensing (surnmariiing) what you hear.
Lessons 18-19 Practice with real-time recorded lectures.

Lesson 20 Editing existing C-Print dictionaries and creating new dictionaries.

Each of the lessons include at least two audiotapes that enable the captionist to practice
the particular rule or brief form presented in that lesson. Additionally, some of the lessons |
include more than two audiotapes. For exarnple, Lessons‘ 18 and 19 include approximately five
hours each of actual classroom lecture to help the trainee become usedto typing and condensing
actual classroom material. Complete sample lessons can be found in the appendix, but a brief

portion of Lesson 2 and Lesson 15 are reproduced here.
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The second prznczple will take & king." As you begin learning fhe i'(ﬂes'}or )
deczdmg what gbbreviation toypewhen:you hear aword; remember.that.the rules are. .
generally based on how a word _SOUNDS NOT how it is SPELLED You Should

Type only the sounds you hear ing word Do not type letters that
are silent.

abbreviation ' for sound . example

W5 N SR I LS P I P e Qourge,gervzge st SOES; SFVS. L .
J ‘. J ~ generdl, justice Jnrl, sttg

This section continues in actual training manual

Excerpt from Lesson 15

In Lessons one through fourteen you were learning and practicing with the C-Print
abbreviation system, which we hope allows you to reduce the number of keystrokes needed .
to produce many words and hence type faster than your normal speed However we
realize that even if you used the abbreviation system in an optimal manner,, .you, still would
not be able to keep up with most college lectures. Therefore the next group of lessons will
give you some guidelines and tips on {‘condensing” or summanzmg lectures. .

Itis important for you to realize that the remamder of the C- Prmt lessons
are different ffom the first lessons. While y6u were learning the "
abbrev1at10n system, there was a ““correct” way to do things. By that we

" mean there was only one correct abbreviation for a glven word. You
could type the word out completely and not use the abbrev1at10n for the
word, but if you did use the abbrevxatlon, it was either rloht or Wrong
Summarizing or condensing information is different because there is not
one “correct way.” The goal is to include as much of the important
information as possible, but the exact words.you use are up to.you. Over
the next few lessons, we will be giving you guidelines that will help you,
but you must apply the guldehnes in a manner that fits you. ,

30
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-Similarlyitismowsmore:difficulttorjudgesyour progress; #since:wercan nos:
longer simply look at your speed and the amount of typing or abbreviatisiy
erTors. The next threellessons all have the followmg__,format

B S S

i

‘iinute for lesson 15 and 1ncrease' to 110 words per mmute by’ lesson 17 Becmse I
Jesson 15 focuses on “active listening,” you will not be asked to summarize alectnre |
only to. hsten and answer questions about.what:you heard. : -

Thzs section continues in actual manual.

‘had the support of thetr tramer when they entered the classroorn for the ﬁrst trrne in other

ki
H

j _ Training Outcomes and. Captionists’ In-Class Performance

&
!

Our cap‘tio“niSt training during the'three years of the grant has generally followed two

. '1:1

rnodels an apprentlceshlp model and an infensive workshop mbdel. Our first three captromsts

n

were hired and tratned 1nd1v1dually under what could best be descnbed as an apprentrceshlp

model *.The firstcaptionistyand-the- only-one- who completed trammg using: the rnatenaIS“ -

developed prior to.the gr_ant;,mwaswhi:re...d\fful.l.;..ti.nrc-a.nd;-tr_ainedi-qv-er- a six month period. .She had:

otlfer project responsibilities and worked wi_th the tralning materials appronmately 10 hours a
week Her prrrnary 1nstructor was the hngutst who developed the ongmal abbrevranon rules
That person 1S now our coordmator of trammg and 1s-still worklng full=time-for the C- Pnnt
proJect The next two captionists hired, one in the fall of 1994 and one in the spnné of 1995,
trarned over six-week penods Netther of them had other proJect respons1b1ht1es and they

worked on the training _rnateridvl"é"‘approximately 20:h_our's a week. Both of the_part-t'irne people

words the trainer’ was in the class wrth them and could take over 1f the pdrtially tramed

RRICIR Y

captionists became fatig‘ued or could not keep up with the lecture:

31 . BESTCOPY AVAILABLE
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sessments raining sadlcliral L

et e BT P LR A i S A
“Kssessments of these first three captionists

. T ST LU S 0. T Eo, Lt RPN LU AN M UL L N SERPRR UYL RS S AR TR
summarizes the inforrhdtion that was collected.

T
. Testing Information. from: Eirst Three Capnomst
- Trained Under Apprentlceshlp Model

TIREORS - DORTE LR IPER L LN ‘-.,lt--.,- :t-, i (PRI M SRR

B S UL N P
Cépticnist
[ VR ¥ SRR I JEITAE AT ANCE P O N TN B I A ‘ B "‘C E

PrE-Tralnlng Plare ginwiliet EEERN S A R el R o PH RIS § H
Typmg Speed . 604 58.2 62.4 |

Post Tralmng s o
Typmg Speed W1thout abbrev1at10n system' S T 63 .-6' e RT 8

End of First' O Quarter T T R ST i RS £ O LR P L S URDII P CUNT DU R | L
Typmg Speed with abbreV1at10n syatem , 77 | -60.7 ) 77.6 B

Percent of Informatlon Captured by Operator
During Actual College Lecturef .. :
Lecture One _ |
JImportant Information - o 19%.. % . - 91% . ||
All Information 63% 51% 75%
Lecture Two . - . . & : - o
Important Informatlon ' 91% 90% 75%
. All Information . .- T12% . 61%. 66% .

*See'accompanyvi_ng narrative for ,e;tpl_aaat;oa of methodology.

Limited 1nformat10n was collected for the first three captionists. As is shown n Table 1 data
were collected at four times. Table 1 summanzes the mformanon that was collected Standard
sets of materials were used. The typing test, or first set, was in the form of a letter, and the other

three Were three minute dictations of a standard set of lecture materials. .

e | BEST COPY AVAILABLE
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Captionists’ In-Class Performance

. Themost important information is presented in the bottom half of Table 1, which is the

percentage of information captured during an actual college lecture. The procedure for

RS R R

coll;}e_ctm'grf;theseae-datafeompared%‘:thewtext:-‘fpro'du'cedt-tbr t-h'ef’:'c‘apti"onist!fwithffmatif‘of::aé‘:s‘p'e'akep;frsu'éhifﬁ

a teacher Segments of approx1rnately 750 Words for each of 5iX lectures dehvered in classes at

’t

RIT were each d1v1de {in 1dea units. These segments were approxrrnately 8 minute portrons of ”

50-1 10 rmnute lectures Idea units were defined as a clause or sentence containing an active or
..3 .

status verb (Mayer 1985 Thorndyke 1977). These six lecture segments, with the 1dea umts i

1nd1cated (ranve 69 to 115 units), were then distributed to 13 hearing college studentswvth

indépendently rated the'irnportance of the idea ’units Interrate'r"

1dent1f1ed as “more 1rnportant were designated as the umts wrth the more 1mportant 1deas

In determlnlng the extent of agreement between the captton1st S and Iecturer § text a-

i

codrng approach was adapted from the ‘work of Mayer (1985). He suggested that correspondmg

o

umts be evaluated on the extent they have the same main predrcate the same key subjects and

obJeCts and they capture the same meaning. We developed a codrng systern that cons1dered the

fact that captionists_ cannot type the lecture v rbatim, and must 'u_r.ﬂ.rnarize the information

presented. Two coders working 1ndependent1y read the text of the original spoken lecture
segment and the text typed by the captromst For each idea unit in the onvlnal lecture the coder
deterrmn_ed whether or not the captromst s text 1nc1uded the same idea in terms of meaning
equirzalence. Ideas were credited as having meaning eQuiv'alence'.when .ther'e was full
equivalence, when it Was largely e.quivalent, or when the idea was recentl»y captured in the
c'aptionist’s ltext. Frequently ideas that were largely equrvaleht were those that summarized what

the lecturér said. An example of a unit that was coded as largely equivalent was, “He screamed

] ,‘\.
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and yelled,” for “He screamed and rarited &nd'pourided; particilarly at the beginning.”

T .
idea that the captionist had

fthe lecturer repeated ;

Captionists were given credit for a repgat.

already recorded: -In'this case the captionist did'not tecord it agq -::.Wftmn' a 'sf‘.égment of the

Kappa (Bakeman & Gottman, 1986) was used to compute the -e‘k-fgn\t"ofllagréé'ment between thé

two judges. Kapparadfrom 65t0 .80 forthe‘x lectures, with a_pv.:é;\f'f ge of .78, which is a

good level of rehablhty 'f&f'this index.

The results inT:

| show that for the six Iectures captionists ¢aptited a greatér
percentage of i-rhpo'r"tant idea units (mean percent=.83) than of all units ‘(migan-.-'percentz.és)._ An
exarﬁination of the idea units that were scored as not equivalent in meaning indicated that these

typically were units that the captionist omitted rather than the units that had erroheous

information.

- Training of C-Print Captionists for Othier Siteg -

The second model of training was cérried out during the third year of the grant'periéd.
Duriﬁg Tuly of 1996, a workshop was conducted _fo.r 8 potential captionists fror across the
country. The workshop was very intensivé. The attendees spent a;ﬁproximat'ely six hours a day
With the training matérials and an_éther 2 to 3 hours a day in practice or in discussion sessions
related to implementiné the system in different-environmeﬁts. The fOlloWing first week

schedule of workshop activities illustrates the intensity of that schedule:

34 ¢



AM. PM .. Eve

IR :.hSet-up and Lesson.1 coo kesson2 e Ly o Infou/rap session with.--
Monday "“Overview and Practice Pnnc1ples 1&2 (don t whole C-Print team
typing from audio . abbr. words of four or Iess : (mcludmo Barb and once

B R YL P Y I L : AR

type what | you "

hear)

Yl T TL P S 5O U 1 DU S S R [ T e
9 Lesson 3 Lesson 4 . Practice On Your Own
Tuesday All Pracuce (plus brief . [{Vowel Rules)
pite W . T A A AR

‘“'forms) 4
Most lessons have brief . | |
Cme e fOrmSe e AinorIoeEo e DT B Lo IR

3 Lesson5 » Lesson6 . . . Types of Deaf’
" Wednesday - ‘All'Practice =~ - Suffizes T Hard'6f Hélring peoplé™”
Lecture by Mlke

4 Lesson 7 Lesson 8 - Nwht out (Mov1e/P1ay -
Thursday ‘AllPracice . Review .~ . See, what s happenmv in
B B A AL N LG S 100 e Lown)

.5 . Leson9 . . .. Lessonl0., . . Practice On Your Own ..
Friday Prefixes ' All Practice

~ More complete infdnna“tion was collected on the Summer 1996 .workshop participants.
Tablé 2 summarizes the quantitative information related to speed and accuracy for those
participants -and»Tables 3 and 4 summarize thé»p’%rti@.ipan,tS’ PerCﬁPﬁiQ‘r_lS_ of ;he Wc;rkshdp. Prior
.to beginning training, the participants were givcn..thr.ee “pre-training” fests, a typing test, a-
phonetic test and an Englisﬁ test. The trainees’ incoming typing speed varied a great deal from
35Ato 90 wordé per minute. This was expected since our participanté included college support
staff who typed 1_itt1é to professional secretaries. Participants wé_re_ also given a phonetib test -
developed by the C-Print staff. The test aésess‘es the paptior;ists’ ability to “hear” the sounds in a
word regardless éf the spelling_.(e.g-._ coffee=kawfe, musi_c:muz_ik, neighbor=nabor, .etc.) As car.l
be seen in Table 2, all the workshop partlclpants correctly identified more than half of these |

“sound spelhngs and most obtained scores about 66% correct This ability to “hear” how a
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. bt B Do BLHL BENOTIR s ) o
The skill appears to be one of those necessary but not sufﬁcrent” characteristics. ngher levels

. . V. o CoEt e rephey
SO \ A W3 T IR S U . t,l IS

of the skill do not seem to correlate w1th later success as a captionist yet without the skill

(VLT Tl

success as a captiomst is almost an unposs1ble task We have yet to deterrmne a cut off on this

LTTIES ST T .

test for success as a captionist however scores below 50 percent appear to be a cause for

[FONES ) e e

concern.

T s _—_—

F 11'1&11}’, the Workshop participants were °1V61'1 an Enghsh test taken fmm matenals used

i "i L
b e

to prepare students for the Graduate Record Exarn We later deterrmned that this test was il L

probably too difﬁcult for our needs and cause frustration on the part of the parthlpants

LaGitE

.r,.\; .

Although a minimum level of Enolish lSklllS are require to- function“successfully as a'cautionist
we have since replaced the testlw1th an easier ver51on l Enéhsh skills like audxto;;--'"phoneuc _
skills, are necessary for success as ‘a captiomst and yet .lk,uoher levels of the skillst do not '
necessarily trans‘la‘teto greater successl: as a captionist. We have founcl lt neclessary: to con::tfilnue
use Aof the tests to screen out applicants vv1th low levels of the prerequisite skills (typmg, auditory
phonetics and English)

At the end of the tvvo week training period, participants were asked to type twol passaées. o
Each passage contained over a hundred words that were in the C-Print dictionary and hence,
could be abbreviated. The passages were read at a “slow normal” rate of approximately 120
'Words per minute and the participants were instructed to capture as much of the passage as .
possible. They were also instructed to use as many abbreviations as possible but, if neceésary,
sacrifice use of the abbreviation system to capturing the inforrnation through condensing and
summarizing. The passages were scored in several different ways. First, the number of

abbreviations attempted by the participants were counted (the actual keystrokes entered was

saved, so vve could determine what the participant actually typed) and the number of those
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, abbrevratrons that were correct were noted as shown in Table 2. This allowed us to deterrmne

'f cneifin s ke WA BTG TP B n HTHRR Bl e HESIRTEN g A L
| | ~ the percent of correct abbrevratrons out of the number attempted At th1s pomt we were only

; ey iy e RN R TRk T N S (AN T T LGP Rt R CL s ER BV S w0 RN TR
1nterested in the number correct out of those attempted srnce we had mstructed the partrcrpants

% to sacrrﬁce the abbrevratrons for summary andlcondensmc when necessary {

i S T T N e PR At 3,2-5'.»?-:'-f“"~"-~fa:=.. T PRL ¥ E T F S PO L O PR R AR
l We then d1v1ded each passage into aeneral 1dea units (12 in passace 1 twenty in passave

’ ' 2) and scored the participants’ transcnpts in two ways. Frrst we sunply counted the number of .
idea units that were mcluded in each passage even 1f ina condensed version and second we gave

[ b e el Bk L B U RGeS R B et

the passage an overall clobal ratrng of the completeness and comprehensrbrlrty if the passace

P --a. ta i

Each transcnpt was rated by two raters and any d1fferences were drscussed and an aoreed upon

global fatmg was assrgned The results of these scormvs are also presented in Table 2.
1 . NI [T R - i A S LR i.:-'.,\_‘_‘-ﬁ!.“.‘l' L e

Parhcrpants drd better on the frrst (shghtly shorter) passage wrth all recewrng overall scores of 4
or 5 and most 1nclud1ng two- thlrds or more of the 1dea umts On the second passace the Overall
scores ranged from 3 to 5 and four of the seven part1c1pants captured less than two- thlrds of the

idea units.

Tables 3 and 4 present the participants’ perceptions of the workshop. As is clear from.

. these two tables, generally, this workshop was received positively by all those who Participated.

BEST COPY AVAILABLE
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Table 3

Pa"'tlmpants Ratmos of Summ "'r.1996

Itexri -

The mangements/planmng for the workshop were good .
(meals, hotel, etc.) :

. SA | NS ______ D | sp.
* 1. Workshop can be; apphed to my work . 88%.7 25% Lk _ _
2. [Ilearned skills in thxs workshop that are needed by people 1\n 75% 13% = 13% — —
my field. S
3. Ienjoyed this workshop 75.%W 25% - — — _
‘4. The Ieve of this workshop was too aéfvanced 13};% - 13% :8% 18%
5. The lergth of this wo.rkshop wa.sl about right for the conteqt 25% N 50% A 13% 13% : —
presented. . . ' : cE
6. The faculty W1llma clarified things for me when asked. 100% — — _, __
7. The faculty were approachable and made me feel comfortable. | 1,0.0%, _. —_ __ __
8. The faculry expl amed new concepts and 1deas clea.rlv 1.0__9% — ___ _‘
9. The faculty was mterested and enthusmstlc : 10"6% — — —
10. The handouts zmd;__Other pnntcd‘ ‘materials were helpful. 100% |- — ___ . —
11. Twould 1ecommended this workshop toa fnend/co worker, 100% — __ _ _?
12. Twould like to take another workshop from these instructors. 1.0_Q%m - — _ _
13. 100% | — — —

*Respo_nse options -

5= Strongly Agree

4= Agree’
"3 =Not Sure
:2 = Disagree

1 = Strongly Disagfee
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Table 4
Participants® Ratings of:Summer:1996: C-Prmt:’l‘rammg ‘Workshop
Open-Ended Items

g

Questions and Verbatim Participant Comments’ "

. * Will e-mail if anything comes up.

What did you like best about workshop?
* The enthusiasm and professionalism of the staff
* A number of things: (1) The staff was fantastic! They kept us going and interested in the matenal (2) its potenual for
application‘toimy ‘department; (3)Thé. materials:were well organized & clear:; i Wi b
* It was laid back, not a lot of stress or pressure related to the workshop 1tself(away hom home issues dlffelent kmd of

véry friendiy a Sal was pr Sen'tg‘ci'"ve'ry‘”\iﬁéili":"" R

The way the staff took care of our needs so that I could concentrate on learning C-Print.

*: Because training-was:intense and peoplé had'to be:away from home and families for 2. weeks, I liked: how! ‘they.. :
(faculty) were so considerate and understanding. I like the C-Print concept and look forward to the benefits from th1s

I have learned, Also th ept giving everyone.

o'énhance sKills in‘my present posmon “ind incréases he

possibility to further extend my potential
* Coming and seeing the sights in New York.  Haye never traveled awayifromhome before.

What did you not like about this workshop? ‘ .
*There Wasn't'anything thd I'didnot like. . -4 i oo ST e
* Staying away from home. ) ] ]
* Being away from home for so IOng The idea of test” even though I »knew:‘it;w‘g;s%not fora grade:but for statistics, itis. .
still intimidating, o :
* The necessity of being away from home for 2 weeks.
* The'most difficult thing for myself, wis beirig away'from home for 2 weeks:"
* Sometimes it was too slow, waiting for people to catch up
* Really nothing was dlsaoreeable _
“* Not enough down time to digest and work with course mntenals

Please list your suggestions, comments, oF recommendanons for xmprovement of this workshop: -
* More time to practice,
* Require jeople to have certain computer skllls as part of the pre- tesung procedure
* None -
* The workshop was well done. I believe that regicnal workshops will be easier to attend.
* Maybe instead of a test have some practice: sessmns that can be used maybe three times during the wéek.
* Instead of a “test” at the end, give a little one each day to lessen anxiety of just one, hlc one.

What additional areas of training or what other kinds of workshops would bé useful-to you?
* Continued practice and possibly. on hands training \
* Do not know at this time. ‘ ’ ‘ CL \
* Maybe the audio typing and phonetic training ' A
* For myself (mterpreter workshops), but in this area, it would be mce to hnve a follow- up workshop.
* Workshops on retaining mformanon in Short term mermory. : .
* Computer training

Do you have any additional comments" What did we forget to ask you"
* Tcan’t think of anything - Thanks for all your hard work! .

I had a wonderful time and feel that I am learmng a valunb[e skill.

I thought it was long, I feel the workshop was very successful

Thanks for everything. I will miss you and will not ferget you or this experience!

I appreciate the experience I was given, and am grateful for the hospitality.

This:was fun and I feel fortunate to have participated in C Print. Good luck with your research grant, I truly believe
this can be successful. . :

* ® B OE X

.. BEST COPY AVAILABLE
41



Chapter V -
I ;i;a.n..,.' RIS AR AR

g it

(@)
o)
o]
]
=
1S
=1
=
O
=4
w
2
d

Sl s

' An 1mportant part of the prOJeet was to descr1be the C Pnnt captlomsts e‘(penences on

RS
v NN

the Job—that is, how they percelved and understood what they d1d and_. how they felt about‘these

perceptlons of the C Pnnt captronlsts that they conveyed n 1nterv1ews

Three C-Print captionists were 1nterv1ewed about. the1r expenences usmg C- Pnnt One of
the caphomsts was 1nterv1ewed three t1mes after two weeks of usmg C- Prmt for transcrabed
notes only, 2 months later (after havmg used-a seécond laptop computer: d1sp1ay for three weeks)
and three months later. The second captlomst was interviewed aftér her first quarter inthe”
classroom (10 weeks) the third captlomst was halfway throu gh her first ‘quarter as a captromst
In total, five interviews were used in this analy51s. .o ' e

Topios to be coyeredﬂ in this summary include: class .preparation; real-time experiences
and on- the-Job stress preferred charactenstlcs of professors; enJoyrnent of C Print activities;
and, C-Print notes ut111ty and dlstnbutlon Captlomsts were also queried about trarmng issues,
butthose comments will be reserved for an analysis of the caphomst training program.

Class Preparation

- The C-Print captionist’s job begins long before the bell rings. One captionist commented

that §He Wotild sperd “up to an houf prep Afng for each€lags.” " CaptiShists prepare for elass'ind™
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the abbrevi?tions for frequentlyoccumng words o

If the captionist was comfortable. with the subject material, she w
* preparing for class, While all the captionists. tried to prepare for class to some extentand found
it important to do so, they were also frustrated by those professors who didlno__t_._lfplil:_o_w‘ .t;_he_llt‘e__:'!)g__:t‘.or__ N

who did not follow their own syllabus.

C-Print Captionists in Action: Real e Bxpetietiods ©
The real-time experience, as captured by the captionist interviews, encompassé"s"‘”éé%r&lﬁ S
features. First, there is the transcription experience tself"the Ability 1o listert and Captie the
lecture or discussion as nearverbatlm asp0551ble . Asecord component ofthereal-nme -
experiQHEe is the C-Print d1sp1ayW1th either 'é"'s":é'c.‘ont‘i:i'éiptéﬁ‘é'r ai'"TV“"r‘f‘llbnit’or. Third, the
ergénd@é asp'ec.t”of' tfanscﬁptié:ﬁ’n.ee‘\c;is' consideration. Finally, ¢aptionists scdr’x’ir‘ﬁénted of ‘the
applicability of C-Print technology in different teaching environments.

Real-time transcription requires one to trust oneself...trust that you'll actually be
able to capture all (or most) of the incoming info.

| “The biggest challenge for tﬁe C-Print captibﬁist'is to be able to actively ljsfen and
tran-scribe'as_ close t o' 'Ve_rb_atirn_as lp‘05§ible. Of course it i;po.t all_way.s p_ossib_le, or prgctical, to do
this. For example, all the c'aptioriists agree that theré are times when they delete information. In )
particﬁia:,"deletéd information tends to be repeated ’Vinfofiﬁa'tfibn; aterial that is irrelevast to the
topic, or ‘r.epgated exafnples of a point.
The captionist %Jriay also atternpt to glau:ify the_pfofeséd'r’s lécture by todifying the

language or adding additional words to édmplete a thought. For example:

43



40 -

I also sometimes will try to use more elementary language than what is being

Spoken by’ e professor By examples iy éharge Hcoercion” to: “force: b 1w

From sign languaoe class, I ve learned that deaf people often have difficulty wzth
“he Vorabulaty and grammar 'of Englishi§6' Twill tailor the lectiire for-a'person.
whose natzve language is not English. Also “force is faster to Zype than
“coercion.’ A

Ok of the Advantages of the C-Print systetn is'the specialized-dictionary that can be -
created for a course. Captionists found the specialized dictionary-very useful in ‘their
transcribing experience:

The specialized dictionary I created for that course was very appropriate and
helpful. 1 used it most, oﬁen toward the end ofthe quarter .

C-Ptint Disolav

AN

An issue dunng C Pnnt real t1me captlonmg 1s the ablhty for students to watch the

INRRS LRSS el

dlsplay, and 1ts psycholog1cal effect One captlomst aCKnowledged that bemg observed

L i
1

influences Heg_typjpg style. She was mugh more conscious of errors and trying to change them.

She felt that this situation was frustrating because she knew she could do a better job.

Ergonomic Issues

sry

The physical» environment in which the CPnnt eaptionist wotks can have long-term
implications with regard to musculoskeletal conditions, and so there is concern with the physlcal
experience 'of transeribing for the captionist and its long term 1mpact Itisalsoa t1r1ng act1v1ty
According to one captionist: .

This kmd of work is VERYfatzgumg Feels like it is “do or die.” There’s no in- -
between. '

Major . erconomics factors' for the captionists include working atan appropri'ate chair and

table These are not always avaﬂable in the classes C- Prmt serves. T emporary solutions that

captionists have pons1dered 1nc1ude bnngmg cushlons for themselves However capt1omsts also

44 -
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AR

them to class—-sornethmg that they arevless than enthusiastic about domg )

C Pnnt seerns better suited att is time to lecture based classes When C Pnnt

et T ¢ e g eflE T F AT S U BRI R e e S c
captionists find themselves serving classes which involve discussion at the class or small group

PRER

level, their job is more difficult.

B L ] l

Interviewer: Thzs quarter you are also in a class where there s mostly

[T e it BT L SERL B S VL IO DA LN

discussion, How.are you handling | T 10 LU L TN E S

Captionist;, Initially, not very well, Ilose-what.the professor.says:sometimes:. -..."
because I have to stop and concentrate so hard on what the student(s) just said.

It is sometimes very difficult to hear the students-and.also.hard to figure:outwhat -
their poznt 1s. Many students do not artzculate thezr pomt very well

LT B UL RS U Sy \

Because it is.s0 dzfﬁcu 110 transcrzbe what the srudents po'nts are. I will -
sometimes miss the.next student’s comments-or the professor!s-next comment:
Toward the end of the quarter, I was focusing more on what the professor said

and less on the students’ comments.

Toward the end of the quarter, I was Sfocusing more on what-the professor said
and less on the students’ comments

This captionist also had some suggestions for students and the professor to make

).

transcribing easier in d1scussmn s1tuatlons

This It needed to be made clear to the small group (that I transcribed for) that I
need to understand what they are saying. This quarter, I felt uncomfortable
interrupting themi to ask them to repeat their comments.

In the group/classroom discussion, it is hard to swztch to many new voices after
having gotten used to oneor &  few voices. Also it’s hard 1o make sense of some of
the student’s comments and type them in a way | that makes sense ‘
(comprehensible). It would be helpﬁzl zf thé instructor reitérated the students’
points.

S
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Op-the-Job Stress

The challenges of real-time transcription are rnany, as d'escribed in the section above.‘ o

K
DERAET et f
5 :\. B

Sometimes these challenges were percelved more urgently as stressors The predormnant

stressors relating to the C Pnnt capnomst S _]Ob can be cla551ﬁed 1nto four general catecones

- (R AU LM R S S T N RS A SR E S

!.‘"y:.

technoloclcal stressors classroom surprlses captunm7 1nforrnat10n and post—class productlon

S

Technolomcal Stressors

Two topics were rmsed by captlonlsts that relate to technoloelenl slressors The flrst
stressful situation occnrs when th.e‘.\:clnssl befere lhe C- Prmt class 1§ dismissed late and the
captionist has to rush to set up the equipment. “The- second stressor concerns equlprnent
malfunction,, One czlptromvst descrlbedl her. e‘{perlencesv thls way o it
One time the compbzrer Srarted bolclzng zn rhe mzdcile of class and I lost lots of |

information trying to fix that problem. @ne time Barb:was typing and the second - -
laptop started incessantly beeping. Those things.are extremely frustrating. -

Classroom Sum rises

Classroom surprises are those events for which the C-Print captionist cannot prepare.
For example, professors might present material not listed in r.he syllabns. Since class preparation
is considered very impertint'by the captionists, they find it fmstrating to be caught unprepared.
Other unexpected events may include videos, group presentations, or new voices spenlqlng
during discussions.
Capturing Information

By far, the largest source of frustration stems from not being able to capture information
according to the C-Print captionist’s own high standards, l(;z;ﬁptio’ni_‘stsmay miss infgrnifejlriqnl
because the lecture or discussion is too fast-paced:

...and then the professor started going faster toward the end of the quarter. He
was cramming more information in; the pace speeded up...
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profess'or’s preséntat1on 1S unclear 1 its meaning.

Ttialso iniportant for the captionist to be familiar with the terminology and appropriate ~

Lorbe iareg

abbreviations. The specialized dictionary may be useful in those situations:
If, for example in Financial Accounting, the professor uses long words or phrases
ina class over and over, but I've had no opp,Q.\r_'tunzZy to add them 10 the o

speczalued dzctzonary, ‘that is'very frustratmg

Fmally, the C Prmt captlomst has d1ff1cu1ty deahng W1th v1suéﬂ 1nforrnanon presented on'

chalk boards or overheads because the system is not currently set up to handle th1s kmd of

syl

information. One captionist illustrated the si'tuatlon th1s way:

with the mformatzon on rhe board or chart on the overhead For examule he mav
say, “This number (pointing) goes with that (pomtmg at different number).” It's
difficult to capture the important meanzng in that situation.

ost.Class Brodiation
he final eategd}y of on-tﬁe-job stress concerns producing and distributing the C-Print
notes for the students. One captio:niSt found 'it t(iiffiuc‘ult 0 “find the s to edit the_ e e

them out to the students on time.” This task was particularly chaHenging when the class met on

- a Monday-Wednesday-Friday schedule. . -

Stress Reduction : .
Stress reduction was not covered in every interview. However, one captionist was asked
to discuss her means of stress reduction with regard to the job. .Her suggestions included:

- Exercise between classes,
- No caffeine (or anything else that increases adrenaline levels) before class and
- Be confident in what you're doing because 1o one else can do what you can.



‘about why the captionist is present. As stated by one ca_pt1orl11st:.

PR e e i

well w1th the C Print serv1ce Two ma)or categorles of attnbutes were r"used by the captlomsts

P P T e

attitudes and behaviors.

~ Attides

A positive attifide on the bf‘r*ofess\o‘r"\@‘s"”oeﬁ%éﬂf rﬁ'ay b'e' e;&pre:ssed in ‘seVeréi‘ Way‘s:‘ The

professor should be acceptmg of the servrce and help the captromst accomphsh her ooals

N SEC T SR A ,;.» E APt i

T

Ideally, the professor wrll also welcome the captromst 1r1tlo the class and mform the students .

N
teod

. T
[ Cad e

Acceptance by the professor is VERY important. Is important to be mcluded n ,
class..not'stuck off to oné sidé: but rather professor stating why apzzom"“ Qs
there.Important t6 have professor te. cldss it C:Print is an zmportant servzce
Havmg a professor who is receptzve to z‘he zdea of C Prmt really helps

| M
C-Print captionists found several behaviors indicative of a good working relanonsmp

with professors. Professors who are committed to C Print give captlomsts Clasé H';aten;,.ls’ e
of time and inform captionists about whalt will happen in ‘CIass. These profeSSOrs also Speak

slowly and clearly so that the captionist hears theml and makes sure that the captionist hears

students’ comments as well.

‘Enjoyment of the C-Print Job
C-Print captiofiists were asked whether they enjoyed their work in the classroom. Their
response was very posi'tive. The only negat‘iVe"oomIne‘nts expressed were issues Iér‘gel’y beyond
the captionists’ control such as having an acoustrcally perfect classroom and having better
weather in’ whrch to tra.msporlt eqolpment across campus. Posrtr‘re aspects of the _]Ob rnay be:

divided into extrinsic and intrinsic factors of job satlsfactlon
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Extrinsic Factors

"l;‘-uf‘l s R FAATY BV :’ T R 1ot

Captlonlsts menttoned three spec1ﬁc' aspects related to l’.hJS _]Ob that could be consrdered

having the opportumty to‘take s1gn language clasﬂses Good hours'was another pos1t1v'e aspect of

the job. One captionist even‘c'ondh"rlnented that sheuenjoyﬂed the'typing iself. o

Johaiina [P TR Y e [ I A T S N RS S IR P

Intn src Factor

h.rJ

Captlonlsts also rnent1oned aspects of the1r Work whrch were 1nherent to the _]Ob of a

‘l' i - NIl

C-Print captlonist For example the capt1on1sts enJoyed workmg w1th the students and recelvrno
positive"feeec:l}ha'ck.' They fonnd?it ﬁg;ratifying”toa know that the C¥Pr'ilnt: servlc'e :'was hétﬁ'fiﬂ."
Capttomsts alsoenJoyed the challenge of the _]Ob and the top1cs covered in'the courses. )

Ah TR

In general the capt1on1sts enJoyed the acadermc envuonment and the opportumty to part1c1pate

in an exciting research project.

C-Print Notes
C-Print captionists also discussed the notes.they produced. In particular, they diseussed
their utility and distribution. One captionist commented on the usefulness of C-Print notes that
e ClaSAS or sl grop dj_sjcus-SionS’- She felt that they were not i_‘helpful as a study
tool” because discussions were often diffuse and the topic was not ‘l’ell'identified'
Note distribution was another area that received criticism. . Captionists did not like
_distributing paper COpleS of the notes. However, distribution through the electronic mail system -

was not successful either because the files d1d not always transfer correctly or because the

students had trouble reading the files that were sent.

AR
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Conclusion

The C Pnnt captlomst s JOb as characterlzed by these f1ve 1nterv1ews 1s challengmg,

rewardrng, and sornetlrnes stressful Captronrsts are “‘on duty before during, and after the class

SRt 2 le PR Tga AR ’-"'»._f PP S AR NS O

sessmn Class preparatlon can take many dlfferent approachesqdependrng upon the class the

professor s style, and the captronrst s fanuhanty Wlth the subJect matenal

LTI L e e

The real-time experience involves a vanety of dlfferent skills including accurate typing,

active hstenrng and good Enghsh skllls The captlonlst also needs to be conﬁdent in her sk111s so

[

that she is not rattled by students observmg the C Pnnt dlsplay She also needs a ﬂex1b1e

attitude (and body') in order to adapt C Prlnt o the avallable cl’tssroorn furruture In addrtron

P it R

the C- Pnnt captlomst needs to feel cornfortable w1th the professor and students s0 that she can
; ) 5 TN S ‘ G i RV P ) PR S IR R
rnake necessary requests such as askmg students to speak up or havmg professors speak slowly
and clearly in a variety of lecture' or discussion situations.

Some stress accompanies the transcribing task. For example, unexpected mechanical

crises such as a quick set-up or equipment malfunction can fluster the captionist. Other

~ classroom surprises such as unanticipated lecture material or & group discussion or video may

add new demands. Captionists confront the challenges of hearing thepresentation and

‘incorporating new vocabulary on a regular basis. Another significant task is the issue of

integrating visual material (i.e., board or overhead displays) into the transcript. Furthermore,
editing and distributing the notes in a timely fashion is sometimes demanding. Despite these
challenges, captionists are aware of strategies that can reduce the stresses associated with
transcription. . |

| C-Print captionists cannot do their job in a vacuum. Consequently, professors with

supportive attitudes and behaviors make the captionist’s job easier and more pleasant.

50
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Job satisfaction was expressed by all the eaotronrsﬂts. Working in the stimulating

classroom environment and knowledge thatithey were.vpro\vr.rdmg a us.eful }servrce were two of the
reasons for job satrsfactron most often expressed by the captromsts |

Finally, the captionists reflected on the utility of C-Print notes in various learnrng
crrcumstanees and the technrcal dr’r"frcultres 1nvolved 1n'drstr1but1ng the notes | It is apparent ﬁthat

there are still a few bugs to be worked out concermng when C- Pnnt notes are appropnate and

useful. Drstrlbutlon issues deserve further exploratron, too.

' TheCPnntcaptromsts interviewed were thoughtful and perceptive. These interviews
can help guide the developmentof the C-Print system. The captionists’ observations willbe a

useful guide for future changes

21
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Chapter VI

.,:m.. Sl V.

| Colleoe Students Percepuons of C- Prmt

T

Lrsa Elhot Mrchael Strnson V1ck1 Everhart and Susan St1nson _
Thls sectron of the f1na1 report summanzes a study w1th college student users of C Pnnt
Two types of data W111 be reported (a) student reacuons as 1nd1cated by quesuonnalre

‘r._,

TESpOnses, and (b) detzuled descriptions of how students use the systern and therr satrsfftctron

ERSEE RS

with the system as 1nd1cated by responses dunng in- depth 1nterv1ews An addltlonal purpose of

this study was to deterrmne whether groups of students wrth partrcular commumcatlon

characterlstlcs Were more hkely to respond favorably to the C- Pnnt system

Method
Participants
~The participants for this study were 36 deaf or hard of hearing college students (17
females, 19 rnales) who received the C-Print support service in one of their mainstream courses
in the RIT College of Business or Liberal Arts between the spring quarter of 1994 and the fall
quarter of 1996. The students provided feedback about the C-Print system through a
qluestionnaire and/or an in-depth interview. This sample was approximately one-half to two-

thirds of the students serviced by C-Print during the above time period. Twenty-two of these

students participated in the interview study. An estimated 450 hearing students were also in

these courses, but were not included in the study.
Demographic information and communication characteristics were available from NTID

student records. These data included scores on five tests of communication proficiency, listed

. here with means and standard deviations: (a) reading comprehension subtest of California -

52
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Achievément test, (M = 10.77, SD = 1.07); (b)MlchlganTest of English Proficiency, (M =

witholt $otind. (M = 46,607 §D = 22.45); nd, (e) simlitaneots comrainication reception, (M= ~

developed aia rifiied Sver deveral Ybts. “The Headst s rofeiied 16 THASSH (1976) iid Crimasli”

(1978) for information or tésts and scoring. Demographic informition indicated that Vittually

all the students in the study e From mainstrear progrars (n=32) as dpposed to separate day
or r631dentlalschools(n=4)The mean $core 61 a LanguageBackgroundQuesmonnalre,whlch
provided a self-rating of sign proficiency, was 2.83 (SD = 1.11), ifidicating relatively good sign "
proficiericy. The mean pure-toneaverag e for the bettér earwas 95112(SD 2141335 The overall
grade poirit Average of e Stadents vids 2.85 (SD £ 57).

Courses

For this study, students were drawn frornexghteenRITcourses s-érvéd-’by C-Print, fodr
business and fourféen libér'aﬂ arts courses. Exanples 6f colirsés covered by C-Print were
Foundatiofis of Sociology and Social Psy'ého'logy in Liberal Afts, and Financial Aécouffting in
Business. These courses were taught by fodr_diffe‘fent"faréiil'ty members in the Cglleg;é of
Business and twelve in the College of Liberal Aﬁs. .Eight students were served in business
courses; 28 were served in-liberal arts courses.

Twenty-seven students .were served in.c.ourses that were moré lecture-oriented, five bn
more disc‘ussion-oriented courses, énd four in a course that had approximaifély equal amounts of
both lecture and discussion. All students had tr'airlled notétakers and tutors were available in their
courses, and all but two students had "fnterpiéiing sérvices as well as C-Print. These two stﬁdents

 agreed to use C-Print instead of an interpreteT.
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Questionnaire data was collected in order to examine the ease of understanding =
RN EHEID GRS B E RS B T e S EVT A T T e & .

i

classroom information using the C-Print system and the perceived usefulness of C-Print relative

treamed deaf students (e.g, interpreting,

o

notetaking). Thirty-six students completed & questionnaire concerning the usefulness, bencfits,
and preferences related to use of the C-Print system. The number of respondents differed for
some of the questionnaire items for various reasons (¢.g., two ltems were added to the
questionnaire t a later date, some students did nat experience the C-Print display and thus were
not asked to _reSand__ to Items about it).

The aveas involving stden percsprions tha were of central nterest included: (2)use
and understanding of real-time display; (b) use and gs_sist_z;nc.elv_npbyi:d?dﬁlzy the CPnnthard-copy .

notes; and, (c) the overall evaluation of the system.

Use and Understanding of the C-Print ,Rejal_{l“i:‘rne .D,is:p}av\

Twent_y;ﬁ\/le students were aslg_g;l to re_spc_)nd' to two iter_nS (SpeCIfylng“mterpreter’and ,
“C-Print disnlay: TV or laptop,” respegtiyql_y), wrgitten.as follows: “How much of the lecture
can you understand from watching the (inté;prﬁter:) (C-Pnnt display)?” | Tne circled percentage
1ﬂ°or<ench item_(.e. gv.‘, O%,v 10%, 201%, etc.) prov}ided a subjective estimate of a student’s level of
understanding.

Thirty-one students were asked_:l “Often the C-Print captionist has to summarize
informa_tion. Is that acceptaP_le to you? Do you feel you are getting the important points?”
Tv.venty-six‘stndents also responded to the question: “Sometime_s there are errors in the CPnnt
display. How do you feel about them? a.) The errors reall__y don’t bother me. b.) Tne errors tha_t

Bothér me are: .’ In addition, 14 students indicated their preference for'the type of C-

24
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Print dlsplay they watched dunng class by cucllng either “On TV monitor” or “On laptop

i ’ iR TP SR

--l”\“ R P A

To mdlcate how much the C Pr1nt notes helped them Wlth thelr course, all 36 students
MU W T "-"":'-'-1 [EREART AU BTSN . [T STy W TR LT SRR TIRE N ST ‘:“‘-

c1rcled one of f our poss1ble ratings: “Do not help at all ” “Help me a httle ” “Help me enou°h n

and “Help me very much.” Seventeen students also circled which they used more: “Notes from

a notetaker” or “C-Print notes.”

;4.-,..“ 2

s s et A
In addltlon all 36 students 1nd1cated how they used the C- Pnnt notes to study by c1rc11ng

ER PR P Calt

one or rnore of the followmg chomes (a) Sklm the notes and h1°h110ht 1rnportant 1nforrnat10n .

(b) Make an outlme from the 1nformat10n (c) Note unfarmhar vocabulary & 1deas ‘- aﬁd (d)

Other. To mdlcate then preferencc for how the C Prmf notes were c.1stnbuted 36 s*udcnts

circled either: “Paper copy of notes” or ‘“Notes distributed electronically (throuOh Vax)- ”
General Evaluatlon of the System h .

Students md1cated the a551stance of the C Prmt system as a whole by ratmg ho\y helpful
the system would be “1f no 1nterpreter and no notetaker are avallable Thn'ty -S1X students chose
one rat1n0 frorn the followmg four “C Print does not help at all ” “C Pnnt helps a little,”
“C-Print helps enough,” and “C-Print helps very much.”

Interviews

The purpose of the in-depth interview was to extend understanding of how students
perceived the effect1veness of the C- Pnnt systen1 and how they used it to aid learnmc in the
mainstream classroorn Twenty -two of the deaf and hard of hearing students who received |

' C-Print services in 'cla_s's patticipated in an in-depth interview. All but one of these students also
| cornpletedithelquest_ionnaire descrfbed aboye.'- | | : | . | B
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Content

Some of the information obtained from the interviews touched on the same Issues

_addressed by the questionnaire. However, the elaborations that students provided such as

exactly how they beneﬁtted from the hard copy notes, is a unique contribution of the qualitative

study. The 1nterviews were open ended and participants were encouraoed to pursue their own

line of reasoning.

Procedure ’
SR

The interviews were conducted ina quiet room With either one or two students

Interv1ews were 30 minutes to an hour in lencrth The interv1ewer becan by exPlammo to the

e

student(s) that the goal was to obtain inforrnation that m1°ht miprove the C Print system Which _

A

is being piloted .11’1 the classroorn The students.were also assured that all their.comrnents would‘
be kept conﬁden_tial. o | | - |

The interviews included issues similarlto those addressed by the questionnaire items but
permitted more extensive answers that revealed the students’ personal perspectives ina richer
more detailed w'iy A v01ce:interpreter repeated the interviewer’s and respondent s sign and
voice communication into a tape recorder, and verbatim typed transcripts were generate_d by the
audiotapes. o
Analysis

The typed transcripts were first.coded into six general categories: (a) real-time
display—understanding of lecture; (b) real-time display—other comments; (¢) C-Print
notes——'how used for study; (d) C-Print.notes:-other considerations; .‘(el) general student |
characteristics related to using C-Print; and, (f) class setting The categories were then collapsed
into three larger categories corresponding to this study’s main topics of interest: (a) use and

understanding of the C-Print real-time display (b) use and aSSistance provided by the C Prmt
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hard-copy Hi6tés: ahd'(c) overall evaluation of the System’“All thé-datd of the interVisws wersi™

a.
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assigned to one of these two categories by one coder who'dlso preparted a"stimmary‘of *

information withii each category. Within eachiCategory, comiftients-Wwere divided info subtopics.

7 Résults v
" The tésults are both quantitative (e.g:, the'quéstionnaire data) and qualitative (8.g), the fnt

depth ifiterviéw tesponses) in nature. The qidntitdtive'and qualitative infortation willbe* -+ -

discussed aroundthid stidy”s three main 1opics of intetest! (a) usé‘'and Understanding'of the *#+ *

C-Print real-time display; (b) use and assistance provided by the C-Pnnthardcopy n6tes and

(c) overall évaliation of thé system. Both quantitative dnd qualitative data are discusséd under

each main topic, idwevet, only qualitative data i§ available'for 4 few of the subtopids. = " '

C-Pririt Réal-Tiré Display

This section of the summary pertains to a variety of issues concerning the studeérits"
expetience Wwith the C-Print display.- For example, how did the $tudenit utilize the display,
preferénces about the 160k of tfle display, preferences for TV or laptop display, perception of
eITors, experiences with vide’otg’lpe and‘boa'rd work, etc.

&.@Mﬁ;@x

Students had a variety of exposures to C-print displays on the laptop or TV monitor. For
students who completed the quéstionnaire, 5\ out of 36 studgms viewgd the TV display |
sometirﬁés §r ﬁost of the time, v&}hilé 31 students either never viewed the TV or saQ it é-ﬁce, At
least seven students who were interviewed did not view the TV monitor. Of those students who
were interviewed and \;Vho saw the TV monitor display, five saw the display approximately 2-3
timeé. In contrast, the laptop display was viewed more often by students: Sixteen of the
questionnaire respondeﬁts viewed the léptop display sometires or most of the time. Among

students who were interviewed, seven students saw the laptop display briefly, 5 reported viewing -
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the laptop display, during some class times, and 6 students

¢ laptop during every class . ..

period. Only 2 interviewed students reported that they did not view the laptop display.

.. Display mode.preferences during class lectures. Of those students who viewed C-Print
real-time displays, most preferred the laptop over the, TV. Fourteen students responded to this
questionnaire item. Ten preferred the laptop, while four chose the TV display. This result must
be interpreted with caution, however, since not all sfudents were exposed to both types of the
display and the statistical analysis did not reveal a significant difference between the two
preferences (chi square (2) 22571, p=:109) . . .

. According to interview data, students who preferred the TV display felt it was easier to
read than the laptop,. It was 2lso easier o share the TV display, with several students.
Nonetheless, more studer;ts opted forthelaptopand wouldbe willing to share the laptop with
another student.

One reason for this preference, as revealed in the interviews, was that it was easier to go
between watching the teacher and the laptop monitor, as llustrated by the following quotation:
Iwould say that I would prefer to use the laptop because I would be able 10 go

back if I wanted to. Also, it is easier to move your head from a laptop to a
“teacher. When you are using a TV monztor it is more a’zjﬁcult o see them at the )
" same time.
An:other advantage of the laptop is that Eﬁ'pfovides three br fbuf times more lines of text than

does the televisibn rnonifdf; that is, there is substantially more information, as the following

interview excerpt indicated:

LRI I T



the professor The followmcr comment descnbes one student S experrence

535

“I prefer zhe laptop dzsplay because there zs more. mformatzon ther.e‘ More

information: can, readi<back-up:and; read zf I wanted, compared to the}TV,_:” ) "
What do you think ofthat? ;

Student: . L.think that-he means that.on the.laptop the words, the, Sentences.are ..
there for a longer period of time than on the TV, because ofthe spacing. I thinkit
is about the same, but it looks like on.the TV,-because the words are bigger, they
move faster. So it is like maybe 6 or 7 lines on the TV, but on the laptop they

have.20 or-30.lines on-one screen;. so-it-looks. like there is:more on the laptop., ., .» ...

That is what I think.

Dtsplav mode Dreferences during small group work. While most college courses remain

5
e

lecture or1ented professors anreasrnOIy SOhClt students to comment and dlscussmn In the

interview, we asked students therr feehngs about usmg C Prmt for srnall group drscussmn and

gk LIRSS - BTN S R SO e TR nefV et el

leir preferences for raptop or TV display dur ng group work and drscussron"s )

A srnall nurnber of students chscussed the ut111ty of C Prmt rn the small oroup ‘dlscussron.l |
Of those who spoke about the topic, response was equally divided between those who felt
C-Print would be. useful in the Isrnall group settmg and those who drd not beheve it would be.
helpful o o -

Reasons\ for laptop preferences were srrmlar to reasons given for preferrmg the.laptop
display dunno lecture (e.g. ea51er viewing l lrnore privacy, etc.). Preferences for the TV dlsplay
were similar as well Narnely, that it is easrer to share wr\th several deaf students One student
also suggested that the TV monitor dlsplay could serve 4as an 1nterpreter for the entire dlscuss1on

group-—deaf and hearing alike.

Use of the Real-Time Displav

The majority of students preferred alternating between viewing the dlsplay and watchmg
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To be honest, when the lecture is going on, I go back and forth between the
teacher and the TV. But if | understand with the laptop, it is clear. It doesn’t
mean the interpreter doesn’t do a good job but sometimes it is a lot,
ovenshelming al that“mf Ordtion; trying to'mémiorize everything. Butif I'can -
look at it on the laptop on'Ce Prznt ‘then'l can iinderstand:it. Lo Okmg back: and
forth I miss Whitt is happenmg sometimes actually whar is gomg on with the
interpreter. But the information is wonderful on the laptop.- s v m st

Some students used the drsplay less often For eKample sonerstident used the dlsphy

s i A, ! sial AL ¢ Pon W

only as a back { up when she rmssed sornethmo the teacher sard Two other students lanely

D3 e

ignored the Chsplay because they-felt it'wids easierto paruclpate in class: 1f they d1dn thave to

SUREUE AR 32'\?..'3\"

‘read C Prmt

creen e]ements of drs 1av In the 1nterv1ew studems que COmmemS about SeVeml

elements of the d1sp1ay that could be manlpulat d In parucular font size, Spacrng, screen and

= . \.

A e E Bt e

fetter COlor A few Smdems Cl'lthued the font size. Whrle 4 students sugSested a larcer font for

el L ‘,4!-..,,.. Sl [N "!" ‘,“i‘ . |

greater readabiliny, 2 Stﬁdems actually thOuOht the font size should be reduced to accomrnodate
more 1nforrn.atlon. on the‘.screen | o ' _

Spamng;and COlér Wel;e £WO issues frequently ra1sed by the students bouble Spaced
display was the overwhelrmng preference because of Vlewmg case. Color Chotce -was
controversial. Several students Opted for dark blue or black backgrounds with yellow or white |
lettering. t—iowever some students complamed that the dark backgrounds were “deoressmg or
that they were drfﬁcult to read from a distance or with the‘hghts off. Clearly, this is 2l issue
which needs to be resolved between the 1nd1y1dual student and the C Prrnt Captlomst

Errors in display. Almost all the students noticed an occaslonal spelhng error when

viewing the display. However, most students were not concerned. Twenty two out of 26

. questionnaire respondents (chi square (1) = 12.462, p <.001) were untroubled by the errors, and

the same sentiments were reflected in the interviews. Students recognized that it would be

ey

nearly impossible to type so quickly without an error. Students were also questioned about how

6 0.
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and she is,worrying apout spe ¢ ep going.
you know. You know, keep going. Itisall right,'it is all right." They dothat. ™ =~
They are so worried about corrections and they think that they have to be perfect
and it is like no, no, no, there is ng time for that. If they did that it would bother

me. It is the information that is what 15 important and that is what they should be -+
gel‘l‘mg creiRe ' )

Lag time of display. C-Print real-time display has a lag time of apprommately three
seconds. Students were asked in the interview about;?g_ meand 1ts effects SeY?r?l_ Sﬁudept_s
commented ﬂtﬁat lag time was pIOblemaUC:Paftlculaﬂymthemsmncew,henthe professorasked
students que-stions‘._- Several students iélt gphégt ,tg:e:i_lg_g t1me of CPnntmade _it; gifﬁglllt to answer
questions because by. the.time the ,_c-lue:stiq,n was on the dlsplay, 1t hadalready bgeex}_ answe;ed by
some other student. Another student pointed out that it would be dlfflcult to qgordir_;a_t? material

- presented on the board with the C-Print display because the lag time W_qx;lc}_;ggg tbg...w.lfi_tten
.material to be out of sync with the C-Print text.

C-Print display with videotapes. As noted above, l_l.t_ﬂfiZiIlng'fl’i;m with visual material is

challenging at the current ime. Videotapes are often used in.goll_eg'e C_i_?,l_SSI_QOmS. | Some videos
shown in RIT classrooms are c_aptigned, but many are not. One student ¢9mmented in the
interview that having CPrmt a:\.lailab‘le dﬁrin'g a video is Béneﬁcial, since it 1§ sometimes
difficult to see Ithe intérpreter with____t;hg lights off. But, how should the C-Print fcé_iptior’iist record
information supplied by the videotape? .

In the interview students were asked whether they preferred a summary of the viéeo ora
verbatim transeription. “j§,_t‘uden,ts___ove:whe};r;ipgly chqs§?‘;he summary. T.}I1is"§tud“ent cap@ré:d the

sentiments of many: : - :
o B BEST COPY AVAILABLE
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Anterviewe
summarize:

Student: I would prefer that She listen and summarize, lister dnd simmarize: If o
se everything. If she just sits there and

ypes. ) W e flow, type then listen again. Bédliuse: =
there is, something important 1 . op talkin fora

while, then she has tha : metocatch upwzrhe ryrhmg Ju:s_r‘"r”gl-“ax,‘:l’ijzé'r‘z, then "
summarize, . o ‘ S A Lo

EEASVEN R
st )

Other display.issues. Other COHlmentSlnClUdedgettmg a’larger monitor scre€n, concerns
about the connecting wires between the 1aptops, and the limited desk space that exists when the

laptop is o e students desk,

Lecture Comprehension with the C-Print Display R e e awm
“Students wers. asked ow rideh of the lectire they understood from watching the:C:Print.... -
isplay. Students felt that C-Print made it easy'to understand the teacher. Sixteer out of 25
questiorinaffé fe‘sijbhdénts and 15 &t of 22 interviewed students felt that they.understoed
between 90-100% of the lectiire with C-Print. ‘According to responses during the in-depth
interviews, students felt that they were getting complete information with C-Print and that this
facilitated comprehension of the classroom discourse. For some students, the amount of
informétid’n'pfovided by C-Ptirit made & significant impression regarding the classroom. . |
dialogue. One student described his experience this way:
Well I would say that it helps a lot. And'it surprised me because [ never realized
how much information was provided in class. Before I always thought that the
teacher did not provide enough information and it was boring, but when [ was
using the C-Print it seemed more interesting. Ir makes me feel like I have been
missing something in the past. Like missed the last few years.
In terms of understanding the lecture, the only real criticism Stemmed from an inability

to understand other students’ comments. Interviewees attributed this to the fact that the C-Print

captionis't had trouble hearing the other_ sfudents’ comments bécause thé stiidents did not speak

62




" yahoeet vao B ity RO O T AP R Lhe WL i S 0 .x'-"i’t,:-';
up or because they could not be heard over competmcr norses such as keyboard norse or sounds
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comrncr frorn a nearby construction site.
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Information Caotured bv C- Pnnt

Whlle students felt for the most pzu't that they were understandlng the lecture we also

asked students durmcr the interview whether students felt that the C Pnnt captronrst was

Y }_‘L':'\’ AR

the C-Print Captrorust wasacap‘turrno“ all the 1nronnatro'n) Two excebtrons yvere mentioned ™
however. First, at least 6-students were aware of the fact that they were missing out'on other
students’ comments. .Students.also recognized that pr.ofessors-sorn'etirne‘sfspoke too-quickly for -~
their comments to be typed verbatim. In addition, one student:ar_n’enti"on_ed-.’t‘hat?'C-Pﬁﬁt-"?W'a‘”‘s" not - HH
capturing graphs, formulae, ov-other visual:information. |

The interviewer‘boihted' out to thestudents th,at sornetrrnes the CPrrnt oantionist needs to
summarize in order to capture the information. A few students. were surprised to learn. thrs grven
the quantity of text dlsplayed However most students were f1ne with surnmarrzatron as long as
the important information was captured. When questioned specifically about whether C-Print
was getting the i'r"np_orftan_t points, tn,_'ost_._students agreed that CPrrnt fulfrlled thrs task. T:hirty-one
students who answered the questionnaire item pertaining to this jssue unanimously agreed that
C-Print captured the important infqrmation in the summary. Although the C-Print captionist
condenses what is being said and does not type every word that is sboken some students felt that
the information was so complete that it had a verbatim-like quality. In the in- depth 1nterv1ew

one student cornmented

(For a course served by C-Print alone) I would understand everything that is
going on in that ¢lassroom at 1 00% because everyzhmg would be recorded.
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From the questionnaire data, all students (for whom data were available)) reported

e O R T

at the summarization done

feelifi:c by the C-Print captionist was acceptable and that they were

[

getting the important points of the lecture (chi square (1) =31,p< .001).‘

A student responded to an interview question about the extent that the captionist

PR SRUNPINE N RN

Coogh Bae B SRR
summarized information as follows:

Yes, I acceptthatzt is summarized. I can hardly tell if it is summarized. It looks

like she. is just typing every.sin gle word that the teacheris saying.. I can hardly . .
il that she is summarizing. When I look at the interpreter, I can tell that they

are Summarizing. 5o I cansee the differences i v b i oL i ok T

Students did stress, _h__dwe_ver, that there were times whenwerbatim transcxiptio‘r‘f'-Was--pfé’fé‘fabl‘é.

For example, students preferred to have verbatim transcription of other students’ comments or =

important messages from the professorivulss.

Student: And most important things that the teacherisays that it'is impértant to
know this word or sentence then the person really needs to type that down, it
really needs to show up on the screen those important words. - - ' '

Interviewer: -So if the professor: says, “This is important to know™ you want that
exact sentence typed in? Because youwant 1o know that the professor said it was

important, right? -

Student: If the professor says something important you really want to know that,
you really want to have those exact words on there or for an announcement like it
is time for a‘test time, for final exams, youwant that specific information is really
important. I don't want t0 show up at the wrong place at the wrong time or
something like that. That would be upsetting. K ’

In other wotds, summadries are fine except in certain situations when the exact information is

vital to a student’s success.

Class Participation

Students’ comprehension of in-class proceedings appears to be increased by access to
C-Print. However, enriched learning often occurs due to "classroon'i participation as well as

comprehension.

v aA
S
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We were interested in knowing whether students could tell, fror the C-Print display, "
when the professer was asking a question. The majérity of students could tell.” Sevéral =

o Pl i iy i HU b B T T e N T AR -) Lo ) T
commented that a question mark appeared 1n the text display. Others commented that'they =

noticed a dialogue occurring between teacher and student in the display.
However, one student commented that she was 1ot able to detect a question posed to the -

class by watchlngthe d1sp1aybecauseCPnnt does not use intonation t6 distidguish stiternents

from questions. Other students did not pick up on questions because of the lag timé a
with the real-fime display. As mentioned previously, in those cases, studefits may have realized

that a cine‘stion was asked but by the time tnvey“:r,ead the display, the time fof ‘zinswe‘rfiné‘; the

question had passed '.

We also asked students how they would feel usi:ng'C.inint 16 reldy their §uestions to the
teacher or eOtnménts to the grotp. For example, interviewérs siggested to'stiiderts that they
might type a question and the C-Print 'C:'ap'tionist coﬁld voies for them, or the cémments might be
displayed for all to reqd on a TV mom‘cor Several students thought this strategy would work
but others were less certain as this would be an extreme dev1at10n from current practlces
Comparison of C-Print and Interprefers .

Comprehension. Students were asked to consider their comprehension with C-Print as
compared to an interpreter. A few students felt both services were comparable. However, many
more students reported that with using C-Print they felt they understood more. From analysis of
the qnestionnaire responses, students felt they understood a higher percentage of the class
lectures using C-Print co'mp"ated to using an internreter'(P'aired ttest, t = -2,43, Q <' .025). The
mean percentage of lecture 1nforrnat10n understood using an 1nterpreter was 69:9% (SD =

et

28, 4%), whereas the mean percentacre using C- Print was 84 8% (SD = 16. 5%) |

by
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Reasons for better comprehension of the,

C-Print varied by student. For

i

i

example, some students are ess proficient in ASL and thys the fnterpreters are difficult o

understand. Second, the interpreters’, skills vary and sqgnetirr}les.thiey. m}ss information. Third,

* several students commented that they felt interpreters sometimes missed information because of

IR

their condensing strategies. Fourth, several students felt C-Print includes more of the actual

vocabulary used by _;hg__g;gfgsgorla_p_q that vthi's was beneﬁcml for_ tg‘st p\rﬁgpara;i}on ;_rjl.d;h.aaming
During their i,r,l_térvi..ew:?z.soméﬁuéem. stated that they perceived the information
p‘rovidéd by_:C_‘-lP‘rﬁint_”as more complete than that}vprox:/ided by §E1int¢tpreteri As one »st.L.lbc.i.ent sa1d |

I am a fifth year student. I have experienced many interpreters, and I know that I
* have missed a lot of information. I have seen them do it. And I know that on the
C-Print that all the information is there.

One issue may be the modifications that the interpreter makes to facilitate the signing of the
information and to support lipreading. Another s_;gclent commented:
When I watch the interpreter and the teacher, I know that the interpreter is
changing what the teacher is saying a lot, and I don’t like that because I feel I am
losing a lot. Most of the time I will ignore the interpreter and pay attention to the

teacher. Some interpreters [ have had a few times, and I know if they are good or
not. So it depends on the interpreter.

On the other hand, some students favored the “translation” of technical terms by the
interpreter. In this case,ftbe.y felt they learned more by watching the i_nterpr:_tgr because the
interprefer describes more of the classroom activify than is captured by C-Print. One student
described her feelings th1s way:,

I would like to add that why I only looked at the in classroom thing for only five
minutes, because the interpreter has expression and 1 have a better sense of what
is happening in class. F roml;.th_ei C-Print it is just kind of b{ank. There is nothing
there. People are laughing and 1 don’t know it, people are moving, things are
happening in class and I can’t realize it. lAnd so I only wqt;hed the in class thing,
the display, for five minutes.

Y
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having the C- Pnnt real-time display in class as o;;t)esed to antnterpreter Interprete'rs add a

more personal touch. W1th an mterpreter the students watch an individual conveymg the

o SH Hoe U BEn CRTIREEILY

a2

message rather than readmt7 text. Also fora student w1thout 1nte111g1b1e speech part1c1pat10n in

P wio I .‘1“ R U LTSNS WU I Lo
class may be more d1ff1cu1t when only the C-Print service is prov1ded As one student

commented:

The only problem I would see is zf I don t have an mterpreter--what zf the sz‘udent
has a question? How would they ask? Or maybe the Student could type the .., ..
question and it appears on the screen...and the teacher can see the screen, and

then they know what the question is. ... 1.,

S A

Best class settings for C-Prinit Vs, interpreters: Students:were asked to.considerin; which

class settings C-Print ‘was mosthelpfiil ard in which:settings an.interpreter would be most . ...
helpful. Several'students felt that @-Print was.miost helpful in lecture-only, classes.: But at least .
two students appreciated C-Print in their discussion-based classes as'wel] because.the C-Print
notes provided a transcript of the discussion. Two different students supported.the.idea ofan, -
interpreter for discussion-baséd classes. ' Clearly, there is no one solution to this dilemma.

C-Print as a stand-alone seivice. Two hypothetical scenarios were presented during the .

intervie»’tl. Students were asked to think about the acceptability of using C-Print in the classroom
without additional support from an interpreter or on a stand alone basis, without an interpreter or
notetaker.

Thirteen students felt comfortable with the thought of no interpreter. However, there
was some concern raised about how students would ask questions without the aid of an
interpreter.

Eleven students also felt comfortable ab'-out»-‘usihg C-Print as.a stand-alone service.-

Several students expressed confidence that they would understand everything if they had- C-Print-

6'7
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alone, In contrast seven students felt that C Pnnt alone was not a viable option. In fact, one

.

student said that if confronted w1th the prospect of C Printas a stand alone service, he would
. BN U N ' . T o |

drop the course.

s Parpiadio atne [ SO IR T S K L T R0 U S :;:",;;;;.;-_5_,' .

As eV1denced here for certam students and in certain c1rcurnstances one service may be

IR /A AR LN

more useful than another Students e*(pressed the oprmon that C Pnnt and 1nterpret1ng services

.l ih IR Lol g

are complementary. For example, at the current time, group drscussmn seems to be captured

better by 1nterpreters wh11e students felt that C Pnnt notes helped thern remember what

[BARINEY AT L

happened in class better than the 1nterpreter could e

e Y v

C- Prmt otes

An importantfcornp'onenttof the.C-Print system is the set of notes p

distributed to the students. For this interview, students were;polled about their preferences -
concerning receiving the notes, how they use the C-Print notes, and the advantages or ..
disadvantages that students perceive concerning C-Print notes. -

Note Distribution Preferences

For this study, C-Print captionists would edit the notes after class and they would
be distributed to students via mail folders or at the start of their next class meeting. We
questioned students about their preferences for when and how they receive C-Print notes given

their experiences with the project.

Preferred time to receive notes. At least 10 students were comfortable receivingltheir
notes the day after class. However, seven students expressed frustration with having to wait so
long. They preferred to receive their notes within an hour or two after class ended. Receiving
notes the day. after class was particularly challenging for those with Monday-Wednesday-Eriday

classes. This student explained a.predicamené.Shaled by;several others:

o,
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You need o'tbe gemng them { the notes) on nme THE Class is: Monday, DR SN
Wednesday, Friday; I tend 10, ge ay d Thursday. That
means Tuesday 1 get them from sday. ' F rzday 7 R B
notes I am stuck. I prefer getting notes aﬁer the class, 1mmedlately after the
class. That way on the weekend I could read the notes from the Whole week " And™
Ican summarzze for myself what happened durzng class 50 I can know Bur I am

sensitive to the course meeting times.

Preferred d1str1but10n metbo A second dlstnbutlon consideration pertains to the

in the student’s mail folder, or an,electronic copy, disseminated through the campus computer

system? Students overwhelmingly preférted hatd Copies of the niotes placedin their mail folders

by the C-Print captionist.

Thirfy out of 36 students res'ﬁon'dﬁfé‘ to the questiornairepréferred to:have. the 'C:Print
notes dis‘t’r‘ibuted as 'a'ba‘per copy, 5 prefeﬁed distribution throligh-electronic mail, aﬁd'éne

Of the 19 students thd voiced their pféfe‘rences on this topic in the ‘in'terv'iews, only two
would opt for the electronic mail if given a choice. These two students felt that e-mail .
transmission would allow fﬁem to get the notes at ariy time, decide whether or not to pri.‘nt the
notes (thus saving paper), and elibW"the notes to be edited with gredter ease.

For the majority of students a paper copy Was still the first choice for a variety of
reasons. Several students eﬁ(pressed distrust of the computer, and had concerns about aécessing
the computer or printer of they didn’ t own ofié. Many students suggested that printing the notes

from the computer would lse a hassle that tHéy would rather avoid.

BEST COPY AVAILABLE
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Students who expressed a preference for paper copies of the notes also liked the physical
NI T A R AT R RN TG R LT T st S A TR SO

X

properties of the medium—its pa
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described their feelings in this way:

If you e iha VA ihen how woiild you prmtzﬁSome ‘déézf}b‘-ébplg haveprinters, i
others don’t. You have to go all the way over, look for'some place thdathas a -
printer; that would be‘_rz:e(igq,t.iv’e}:_l{%sk:ing lf you Eﬁeffffhe VAX or hqrd copy, 1

prefer the hard copy for myself. It iseasier, I cdan pick it upi'T can read it;-but.it
would be frustrating not to have a print copy to work with.

Win

ok koK
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.......

I: Let's imagine no,technology problem with the VAX... Would you be
comfortable with that or would you still prefer the paper?

5: T would sitll prefer the paper copy. ‘That way I could Write notes én it our
. highlight ir,_ ]t would be hard to,study from the com

C-Print Notes as Study Tools

Usage and usefulness.. On the questionnaires, students rated the C-Print notes on how
helpful they ,foun.d them. Due to the small number of subjects, the four rlatip_}_g“l:c_ategodes were
collapsed into three for analysis purposes; “helps little or none,” “helps enough,” and “helps
very muéh_-.’-’- A higher number of students (33 out of §6)-rat¢d the C-Print notes as helping
enough or very much (chi square (2) = 1517, p < 01).

Twenty-four out of 34 students responded that they gsed the C-Print notes more than the
notes from the notetaker. This demonstrated a significant différ_encé in usage freqﬁency (chiv
square (1) = 5.76, p<.02).

Students were asked about how often they wo\_il:ld_ r;gd a set of C-Print notes. Some
students did not integrate reading C-Print -I'IOteS:]'_.I"lf:fO. th,:eifl fé@m s.t.udy rpﬁtines. As one student
femarked “.Itis going fo take.the time for us to fully adapt to C-Print.”" Other students rﬁade

the transition to C-Print notes more easily, and read the notes regularly, between 1-3 times for -

each set of notes.
70
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But how are students actually ut111zmg the C Prlnt'notes'? We asked stidents i deserbe -~

A Floar 0 . " )
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their study habits and how they use the C-Print notes Fromthe 36 stadents respondmg to'the

questionnaire inquiry about how they used the C-Print notes, 29 students reported skummngthe

s

notes, 16 reported not1ng unfarmllar Vocabulary and 1deas only 10 reported us1ng the notes o™

fiv5 i R

create thelr own outhne whlle 14 reported “other uses of the notes such as rereadlng

......

Slrmlarly, in the mtervrews students reported usmg the C Pnnt notes for study ina
) DU Ay . i

vanety of ways (a) sklrnrmnrr the te*(t (b) readlng and rereadlng the text (c) not1ng specral B

vocabulary, and (d) rnakma an addruonal set of personal notes One student reported usma G

following strategres in studytncy notes:

I just read them to see zf I know the mformatzon Arzd I krzow that krzow that
fine, no problem. And then I get to something I have not seen before, then Imark o
it, I mark it up. And then I continue reading, and then I go over it again 10 fzgure o
out what they-dre talking about, and. try to.understand everything that is going on
And then like words I never saw before or heard before, I underline. And thenl
write dn'explanation about what it means. And I use that for tests. Yes ithelpsa

lot. It has reaZly pulled my grades up a lot.

The methods descnbed above sugoest that students use the notes in rnany ways
Students’ study techniques’ rn10ht be best characterlzed on a continuum from pass1ve to actlve

approaches based on the degree to which they. mampulated the notes to fit therr needs

Passive apgroachés. The most basic passive approaches with the C-Print notes involved
reading strateées alone. For emrnple several students looked at the notes only on occasion and
just skimmed the notes. Many students said that they read them more thoroughly. Thorough
reading was a method frequently mentioned. Still other students compared C-Print notes with
notetaker’s notes, the textbook, or their recollections of class lecture and discussion. C-Print
notes were also used as additionalreference to.prepare for tests and class pr*c.?jec;s'

Activef"approaches. -Active use of the C-Print notes can be Chﬂ%@?@?ﬁ?@ﬂ as those :
-strategies that involve some mani'pulation of the‘inotes. For example, many students said that
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they would

d write additional notes or questlons for the professor on the
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margins. Several other students used the C- Print notes as the bas1s for wnt1ng the1r own outlines
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Content of C-Pnnt Notes
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We asked students to reﬂect on the content of C Prlnt notes in Companson thh

\!

oAy Cwitiytoad
notetakers’ notes We also requested students to °1ve us the1r oplmons about the advantages and

pelowuab,

d1sadvanta°es of C Pnnt notes In many 1nstances the compansons and

advantages/di advantages echo the same sentlrnents T hlS sectlon combtnes and summarizes

A K

those responses according to the following categones (a) clanty of notes (b) structure of the

notes; (¢) adaptations that need to be made based on experiences with C-Print; and, (d) beneﬁts

to the class as awholn R CENERERE S A P ST SR

Clarity. Many students cornmented on the clarlty of C-Print notes as Cto_mpafed to those

of the average notetaker. Clanty meant several thmus to the students For example one student
emphasized the leg1b111ty of the typewntten notes as opposed to the handwritten notes:

Well the best part about the notesis that they are clean and they are clear They

are easy to read, they are legible. Othernotes that are handwritten notes.

sometimes you can’t always decipher the writing. That’s a little bit too

complicated. With the notés, they are easy to understand.

A’ second meaning of clarity, and a far more common one, was the idea that the great
Jmount of detail included in the C-Print notes made the notes easier to understand, In contrast,
students characterized notetakers’ notes as being more brief and sketchier.

The detail of the C-Print notes means that students have an easier time studying, more
exposure to actual vocabulary preSented in lecture, and a better sense of the overall classroom

experience. These points were viewed as advantageous by the students. One student quipped

that reading the C-Print transcript was “almost like having a tape recorder in class. You can

Py
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always refer back to what was going on 1 [&cture ™ HaVing the'iéar-tosverbatim transeript alsow = i

aids students in preparing for class assignments. For example: "+ WA RReEETS cuia L b

.-"H\ Tatt

Some of the posztzve thi

lf 1 voant to go back’and See whatthe'students'in.
class said. that helps me a lot. | ' lasses, Women'in: Contemporary
Society, we had to write reactzon apers "W had'to give o thoughts'about::
class the previous week. We would give feedback and opinion and stuff and s s
sometimes I need to know what the students are saying, I need their feedback to

help me write my papers,,,T hat helped a lot to be able to go back and see what
the students sazd Because the notetaker dzd not include that because there drensi
Just t00,many. s student comments So 1S one posztzve thmg‘--"’i R T T

0y

Structure. The structure of C-Print ‘Hotes was viewsd 'e“q"‘ii’ailly"aélari‘ advantageanda
disadvantage by students Notetakers notes cothe to the student in outling' formi In addition; -
sometimes very 'i'rﬁrftpe'r'tzi:ntboiﬁit‘s' a6 highlighted or btherwise accentuated fof their importance. . .+

In contrast, the CPnnt notes a_re a relatwely unadulterated transcnpt of chss proceedmcs If: the

SRR ET

professor digresses "‘auring“‘tééturé‘, that is 'reﬂected in the ‘transcript. Student comments are also
reported as is. For some students the transcnpt -style text contains too much inforrnation and it
is overwhelming. Other students welcome the opportumty to ettract 1nformat1on for themselves

1 love the C-print notes because I have been in a lot of classroom situations where
we have notes takers (sic) and they pick and select. These notes takers may have
never taken this course before, but these notetakers they decide what is important,
what is necessary to know, how much should be done, whéther this piece of
information is zmportant ornot. They decide and that is what we get. What Ihey
decide is important. And C-Print that completely elzmznates that because all of it
is there. It is not what is important and what is not. We get the notes basically in
paragraph form and we have 10 weed through arid we the student picks (sic)
through and decide what we need to know. Do we need to know that the teacher
was sick all- weekend or do we need to know that we have a test tomorrow, what is
more important. '

Disadvantacres of the C-Print Notes

Most of the students had a difficult time identifying any disadvantages of C-Print notes..
Three disadvantages were mentioned by several-students, however. These can be grouped

together based on the notion that'an adaptation or adjustment needs to be made in the future

.. ©. BESTCOPY AVAILABLE
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either by:the student.or within the C-Print system itself, Four students commented that the

length of their notes increases their study time: . . = o
. st T R YT

They have a lot of good information, @ lot of detail to them, but they are so very

long. Readingallof them ir.takes alot of rime 10 do that, compared with You

know, I have allthese reading.assignments with the course as well, 50 it just takes

a lot of extra time... e e e

LR SOP

..I preferthe ,n_o,t_e,ta]ggr.,',_,:zjfh_ej.'_t;i;mg\&z;‘vp very valuable, and it can sométires be'10 or -

11 pages that we have t0.7ead from the C-Print, ai d Srietimes that'is just too

much. So the notetaker's notes are more summarized, a linlé bit more brief." And - b
that is something that I prefer oyer the C-Print notes. ..

Lo e

DAE X

The length of the notes also raised some.concerns _a_bop; th_e Aq‘uantity__ of paper used and

difficulties in managing that paper. This is how one student characterized her experience:

N LR PR

 The other negative is.fhat it uses papers and that applies to the notetakers’ notes
t00. Sometimes it is a pain to have all those papers, and then I'have'to punch -
holes in them and put them in iy notebook and everything and it makes a lot

more work for me.

Both the length of the transcribt and the qtlantity of papér produced reqiire studénts to change

1

their expectations about study time and storage issues.

The final disadvantage mentioned by students requires adaptation of the C-Print system.
Several students commented that while hg;gpake:é will copy board work or other graphics or
visual material, C-Print cannot. This limitation decreases the practicality of using C-Print in
certain classes. For example, one student described his frustration in an art class this way:

The disadvantages—so far I haven’t seen too many. Maybe one. Maybe people

aren’t drawing enough pictures. Say we are looking at a slide and we need to

study the slide and catch the icon of it. But there is not a picture, there is a

picture lacking on the page. If it had the picture added, it would be an additional

benefit. For art majors especially, they need to know what the images look like,

the visualization of the images. Again, with slides its especially important,
especially for the art majors. ' :

1



Other Benefrts of C Ennt Notes '
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Some students noted that they were able'to get an overa11 sense of the sequence of ideas "

s, i
- ot Srao 1t .
U AP P S M

in a class, as indicated by the following exchange: A

St FREE GO0 LT e e
Interviewer: The C-Print paper notes. What are the advantages, the bene’ﬁts of

the C:Printmotes Qn.paper? .. .oociine .. i sne oo e

Student:. For.me it helps me to.remember the flow of the class discussion. Whenl
review it for studyzn g, I pzck out the key pomts I ﬁnd that better than the regular

i Vi
LR \,,,‘._

Up untll now, the maJor beneflts of C Pnnt have been d1scussed w1th regard to the deaf: o

student only In parttcular students have descrlbed an 1ncreased awareness of vocabulary and

. T -
R r t_t ae .-r‘--.A-,zr‘..n\ i
ENETEEN

dlscussron and they have noted how course content is elaborated n the C Prmt transcnpts as

T bl Mre o, N
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opposed to tradmonal notetakers notes. In addltlon to use as a servtce for deaf students it

appears that in some courses the benefrts of C Pnnt Splll OVer to the entrre class

My teacher has realZy been pratszng Joyce in class She szes to keep a copy of

the C-Print riotes for her-own personal reference in'the library. That's how.good |
the notes are. If other hearing students have a question, they can get a hold of

the teacher for her C-Print notes. It's just not for the deaf students. The hearing
students can also take advantage, and the teacher is able to take advantage of the
service that’s being offered:too. - - fL

The above quote seems to suggest that in situations where the professor is supportive, €:Print

can become an inte'gral part of class that can be utilized by all, not just some, of its students.

Relationship between Perceptions of C-Print and Communication Charactetistics

This study also examined the relationship betvveen perceptions-of C-Print and
communica"‘tion charactensﬁ‘Cs of individual studénts. To examine this relationship:-an index of
the extent that students responded favorably to C-Print was created by combining scores for

three questions:” (a) “How helpful is C:Print without the nctetaker?” (range of scores 2-4); (b)

“What percentage of thé lectiite was tinderstood With C-Pririt?” (range:50-100); and, (c) “How

75
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much did C-Print notes help with the course?” (range 2-4) To give responses to these questrons

O

equal Werght in the 1ndex, e, apphed a z-score transformahon to 1nd1v1dual students S responses

i

to these questions. We then created a C-Print “mdex” for each student by addrng tozether the

three z-scores for that student ,
e Y AU AE PR N CED S S LAY e e

This index was correlated with scores on five communication- skrlls tests. Relatwely
favorable responses to C Prmt were assoclated Wlth hrqher scores on the Mrchrcan test of : .
English proﬁcrency F=.51;,p< 05 1\_1 25) w1th hlgher scores on the NTID test of speech

readrng wrth sound (r = 57 p < Ol) and wrth hrgher scores on the test of speech readrng wrthout

sound (r = 59 p_ < 01) The C Pnnt 1ndex d1d not correlate srgnrfrcantly wrth the skrll measures

of the Cahforma readrnc comprehen51on test or the srmultaneous communlcatron test The

wot, }.-;' . FooEeny

C-Print 1ndex also d1d not correlate sxgnrﬁcantly w1th hrgh schoollbackoround (there”was lrttle :
variation), hearrn; loss as n"‘leasured by pure- tonehaverage the Laneuage Backgrlound‘ |
Questionnaire self-ratrng of sign proﬁcrency, or college grade pornt average Thus preference
for C-Print appears to be assocrated wrth berng skilled in Englrsh and in receiving spoken (e.g

English) cornmunication.

Overall E\faluation of the C-Print System

On the questionnaires, students rated how helpful the C-Print §y:stem would be in a
hypothetical _classroom situation where there iS,n‘Ot an interpreter or notetaker present. Due to
the small number of subjects, the four rating .cate.gories were colléa_psed into two: “help little.or
none” and “help enough or very much.” A higher number of stud__ents (24) rated the C-Print
systemn as helping enough or very much as compared to the number of students (2) who _rated the
system as helping little or none (chi square (1)=792,p<.02).

The student interviews revealed that the key benefit of C-Print is that it provides

complete information regarding what was discussed in class, as the following quotation reveals: .

ERIC ) . BEST GOPY AVAILABLE
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You sazd one situation is you have a noz‘etaker and you have an znterpreter The

other situationiis thatyouhave C- Printonlysright:iwould prefer.the. G-Print ., ..

only. Yes, I would get all the information, and with an interpreter I may miss

some-iriformation, and the notetaker maymiss some*information: or. may:only. do

summaries. With C-Print I am gemng everything, and I can see it on the TV

sereen or on the'ldptop, and Féan Summarize it myselfif Ewant to: i, wit. - awmdos g
This cofipleteness of information appears to comperisate for'some of the'lirmitations of the -
system, such'as the lack of pefsonal-contact and the -$upport for participating in class ptovided by -
an interpreter.

EISE-HA N I R A DlSCU.SSlOIl o

The evidence of this stady indicates that tnany deaf and hiard of hearing students
responded favorably to the fort of infortnation delivery provided by:the C=Print §peech-toprint
transcription systéfi, Stiidents perceived the System asproviding Vvery Complete information by
capturing all of alidst all the importanit poirits and details, and'as giving this information
permanence. For the real-timé display on the laptop that is presented during class, gach row of
words remains on the scréen for approximately a minuate, providing students far more time to- = "
consider these words thar if they were using an interpreter'or lipreading a speaker. After class,

students can further review the material in exactly the same wording and in much greater detail - -

than notes from a notetaker.

The results of this study are similar to those of a study conducted during the 1980’s at
NTID with a steno system (Stinson, Stuckless, Henderson, & Miller, 1988). In the previdus
study and the present one, deaf stud_ents assigned higher ratings or understanding to the
transcription system (C-Print or steno) than to’ mterpretmg In addition, mote studerts
responded favorably to the hard- -copy text than to notes from a notetaker in the present study:
These results are consistént with those of the pr'évi_oii's study in which students fa_ted the printout
of the text from the steno ‘s”}isterri‘ﬁibre fa&éra'blny.than the notes froma 'notetak'er’-; Why might -

Tt
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students find the pnntout more helpful" Comments during interviews for the present study, as

Laliih S
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well as from the previous. study, suggest-that the detail of-the prmtout perrmts clanflcatlon of

what was not understoed durmg the lecture Furthermore whﬂe the content of notes va.nes
among notetakers, the ;;nntout (represents ‘a: transcnhhon that approache\s \rerbaUm The results
from this study suggest; that the C-Print system can get equally fayorable evaluatlons as a steno,
system, however, C;Print is more cost effective due to its shorter training time (app. 1 month)
and lower equipment costs.

There is a need to do more analyses of the current data, to try to evaluate the C-Print
system with other kinds of classes, and to increase the ;s?tmple size and representation,

‘The,relations between communication background and preferences and response to

C-Print seemed consistent with previous research.. Previous research with steno systems found

that students who came from mainstream high school programs and who were relatively
proficient in reading, writing, and speech reading tended to prefer the transcription system. On

the other hand, students who came from residential/day schools, who were relatively proficient -

in manual reception but less proficient in auditory discrimination, speech reading, and speech

production, were likely to r)re_fer an interpreter (S tinson et al., 1988). A similar pattern of
relations occurred in that students who were proﬁcieht in speech reading and English responded
favorably to the/C-..Priht system.

In addition, the system.has been exarhined with limited kinds of Ctasses, primarily
lecture-oriented courses in business or liberal arts. For certain class settirt}gs, such as
laboratories, the system may be inappropriate (Haydu & Patterson, 1990). The study’s
conclusions need to be further qualified by the small sample in which approximately half of the

students serviced by C-Print completed questionnaires or interviews. It is possible that students

‘who participated in the study, had more favorable attitudes about the system.

78



, systern—the real t1me drsplay and the C- Prmt transcnpt of classproceedmgs o
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of hearing students No single channel of recept1ve communication (e.g., speech readm ‘sig

conditions. Ev1dence 1S accumulatln however Wthh 1nd1cates that a transcnptlon system such

=t
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as C- Pnnt is an effectwe way of increasing acce351b1hty to mforrnatron in the classroorn

'\-:.1; ciasli

As part of the C Prmt prOJeCt students 1nput was sol1c1ted based on the1r expenences

Overall reaction to the real-time dlsplay was very pos1t1ve Students preferred the laptop

d1sp1ay over the TV monitor, and they preferred a double spaced dasplay to a s1ng1e spaced one

e il L R L TRESY L T ey

with an easy-to-read, large- sized font. Whﬂe rnost students recogmzed occas1onallerrors they

-
W

were syrnpathetlc tc.the captlomst S phcrht and preferred some errors to m1ss1ng 1nformat10n and
having all the words spelled perfectly. Students were also enthusiastic about their level of
comprehension of lecture material Wrth'C-Print.:.'bespite‘their enthus{asrn for the system,
students did crrdcize certain aspects of the C-Print display;namety, lag ti_rne,'captionist’s
difficulty capturing other stu'dents’ comments, and C-Print’s inability to capture visual material
such as illustrations or mathematical formulae.

Students’ feedback about the C-Print notes reflected a diversity of opinions. For
example, students were split on their opinions about when they should receive their
notes—shortly after class or Within 24 hours. In contrast, 17 out ofA 19 students preferred to
receive a paper copy of the notes as opposed to receiving the notes through the VAX campus

computer system.

9
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C-Print notes appear (o be versaule in their usefulness as a study tool. The notes were

SRS A I SRR IREE DY JEI»w.u,(l B S

ST R TEST A B LT

read, h1°hl1°hted and written upon They helped st:udents to recall class proceedtngs and were

.,',>z : ob e RSN LR Vi Lk e 3 LN
used to study for tests and to cornpose papers
Students were hard pressed to 1dent1fy d1sadvanta°es of the C Prlnt notes The few
L RSP : ,r S0 RN ik ey BT PO R S

students who did critlctze the notes were concerned wrth the length of the transcnpt and the

‘|'l LU

amount of time needed to read the notes the quanuty of paper used for pr1nt1n° notes and the

L ; I : R - . ¢

lack of 1llustrat1ons or other graphtc mformatron
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Students were generally very pleased wrth the content of C Print notes. Many

N ;'l::‘"-

nd detatl of the notes. Students recogntzed the benefits of the notes

R

commented on the cla‘n’ty a

Cd

to themselves and to others n class

"tf' DRI ' Fle ol s RaITUR L L at L Voo A

From the perspecnve of the students the C Pnnt system appears to enhance their

educattonal experrence This student S comment reflects the thoughts of rnany students who

were interviewed:
Interviewer: What is the best thzngfor vou abour C Prznt7

Srudent For me, confidence. I have more confzdence and I. Zearn more. I'm able

10 do the assignments better.

30
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Pilot Study of C-Print inthe High School Setting
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While most of theworkmthepro;ectwas doneat the postsecotidary 1evel; the project. -

also exploréa thepotennal of é'-lgtﬁ;ri’f%iﬁtﬂﬂrﬁa’insﬁ"eﬁam%a"’ée""c';’c"'indar"y'"s’cﬁobl:snfd'eh'tss In addition
to students using the infonna.tionlprovided by C-Print directly, support staff and faculty may: fmd
the printout helpful in reviewing with the student WHat has happened in class. Learning
experiences in high school are often different than thosé in-college: Fot éxample, in hightschook:.i
there may be less direct lectiring and fhore eriiphasis on grovp activities arid discussion. ‘With
hese differonced i mind one goal of this pilct suidy Wi fo'collect inforiration that might -+ =+
suggest ways for odification of C-Print in the high'school setting, relative td the collegeone.
In addition, the reading level of secondary stiiderits r’ni.g'ht'a’ff'ec't t'h'eSe. stidents” ability to read -
and understand the real-time display and the C-Print notes. We-want to determirie if these
considérations were also limpor‘t’émt.

A pilot study was conducted using the C-Print service in two local high schdols. “Both
students were mél,e and ;egul_a:fly 'pad ﬁotetake'r support services, but no interpréter‘s, One
student, a senior, ;eceived C-Print services for four class meetings of AP History ér Law and
Government. ‘The other student, a junior, reteived C-Print services seven times for his English
class. Summaries of interviews with the students, their classroom teachers, their tutors, and a

notetaker are presented here.
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Student Interviews

e oMethods

Students were interviewed at their high schools. Interviews were approximately 30 min
long and were audiotaped. Four common themes emerged from the student interviews:
(c) preference for quick furnaround of the -PQF%?&;.;?HP’ () .regggni_[gicm _Of d.iffef@nces between
notetaker’s notes. and: C-Print notes. . ... .

b

Satisfaction with Real-Time Display Featur e s

Both students found the, 1ép_t9P- easy to read. Neither had any suggestious for changing it.
However, one siudent suggested that a TV mouitor display would be of greater benefit to e
class because everyone would have access to the real-time service. The student felt hat seeing
the display would help sveryone keep track of what was being said in class.

Preference for Attending to the Teacher

Despite the students’ satisfaction with the laptop display, both students still preferred to
watch the teacher. As one student explained:

I tried to watch more of the z‘eacher Just because when you watch the teacher
you feel like you are more a part of the class and when you watch the laptop you
connect more with the laptop. '

Students used the laptop display only as a backup when they felt they missed something the
teacher said.. However, by utilizing the C-Print display in this limited fashion, the students still
missed many student comments which would have been displayed while they were lool_{ing at the

teacher only,
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Preference for Ol.lle Turnaround of Notes

Both students also expressed a preference for receiving C-Print notes on the same day as

P R AN FHPE TR PRI E s MR

wiila B ‘h‘ S . 1580405, [
Just get them (the notes) when you get them tome. 1 lzke them that day though
Thatway when:you do-your homework,you know.what.they. are talking about, .
because 2 or 3 days later zt means nothmg

',‘.",2‘;).~ . Lhedt M E L IR ) wo I

The preference for recervmg notes on the same day as they are recorded is sncrhtly different from

AL i N TEEE RO ST S LA R S F U SO Pr ORIt
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most college students preferences who only ask to recelve the1r notes w1th1n 24 hOLLI‘S of class.

AR .-\q«q_ f '. soaamE o iy v . Yy .i'f i ’1'l"{-\',"

This drfference in: preference 18 probably due tor the fact that high school students attend their

il AR}

e st FERN

classes Monday throucrh Fnday, whereas the college classes that C- Prrnt has served meet less
frequently. Therefore while:the-demand-on: the: captromst intensifies:in the high. school setung,
the meaning of the stidénts” wishes in high- school and: college are essentially the same; that they

receive notes in a timely fashion that corresponds to their class schedule. ., . ... -

Recognition of Differences Between C-Print Notes and Notetaker’s Notes

It was obvious to the students that.C-Print notes were unlike notes they, were used-to
receiving. The students described C-Print notes as being much longer and more detailed than
notes from their notetakers.’ C-Print notes also arrive “unedited.” As one student describedsthe
notes:

The advantage of the notes is that.they. are very detailed. The disadvantage is for .-

me I prefer the handwritten notes because when the notetaker takes the

handwritten riotes she does half my job for me. She picks the most important

information. But still it is Just because I belzeve in my notetaker and trust her and
her judgement. SR s '

For this student, comparing the two sets of notes was difficult because he had-an ongoing
relationship with his notetaker. In addition, the notetaker went beyond merely recording and
presenting important information but was actually having a dialogue with. the student through the-

notes. It would be difficult to disentangle the emotional and social components of such a
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relationship and to therefore objectively weigh the advantages and disadvantages of the two
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systems

For the other student the 1en0th and depth of the C Pnnt notes appeared to be a turnoff

! LR P

for two reasons. FlI‘St the student found the extra time requtred to read the transcnpt and

PRE TR .’&_y;.. EPRETRR LS U EReN suwin ’."a‘ 3t - K [ R N
prepare his own. notes 2dded more time to h1s 3 4 hours of hornework each maht and that thlS

was not productwe time. Second the student obJected to the near- to verbatlm transcnpt because

EE

it mcluded in h1s perceptlon much 1rre1evant 1nformat10n For emmple
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| Some ofthzs stuﬁ‘zsn treally needed lzke ifa Studem‘ (says) somethmg that Is not R

really needed.::There’s: too: much stuff that.isn’t needed: . Its just not really- good..
That’s why the ( notetaker 5 ) notes are a little bit better, it’s ]ust what you need,
but it's not everything. - S w :

. Ftom these exchanges; it appears! that =white‘..stu’dents..were:.exposed to. additional

information, they were not necessarily’coached on-what toexpect-from the C-Print systemor. - - =

how to use the information that they received.
;.. Discussion "
In this brief exposure to C-Print, students were satisfied with the quality of the visual

display, however, they both admitted that they preferred to attend to the teacher.

With regard to the C-Print notes, students preferred to receive notes as quickly as

possible. This can probably be attributed to the students’ class schedule where classes convene

on daily basis. This need heightens demands on the captionist, but can be accomplished.
Finally, students expressed- conﬂicting feelings about the content of C-Print notes. While
they were rnore complete than notetaher’s notes, they lacked the "personality'land editotial
touches of the notetakers. In addition, the increased quantity of text :ra:isfed the students’
workload and it was unclear as to whether thesmd_ents‘receiye_d any direction as to how to

handle the extra information.
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the h1gh school level rmght 1nvolve (a) coachmg on appropr1ate use of "the dlsplay (b)"fostennéi

oLkl e g PR T TE
relatlonshtps between the Operator and student in the same vein as s'the notetaker y relat1onsh1p
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with the student: and (c) 1nstruct10n on the best ways to utlhze C Print notes.
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Tutors’ and Notetaker’ sIntervrews o

PN

L\_/l ethod

Two tators (teachers of the deaf) and one notetaker were interviewed. Analyses ofthe”
interviews revealed a vanety of top1cs 1nclud1ng (a) ideal type of class for the C- Pnnt service: A

(b) 1deal type of student to Teceive C Pnnt serv1ces and (c) the value of C Print for bu1ld1nc v

apfth TN
Tathd (

reading skills. In addition, the tutors and notetaker d1scussed the role of the captlontst in

FNTS Ty

providing support to the student and the role of student 1nvolvernent thh the CPrifit sérvice.
Results

Consistent Thernes n All Three Interviews

Ideal class fgr C Pnnt services. All three 1nterv1ewees descnbed a similar model for the

ideal C- Pr1nt class. This class would be lecture based and colleoe oriented. In addition, the

ideal class would introduce a great deal of new vocabulary or unfarniliar names. One tutor felt

C-Print would be valuable in these types of classes due to the immediacy of the C-Print dlsplay, -

as she explams here

Without knowing a whole lot about C-Print and wzthout having seen it used in
different types of classes; I would think it would.be really beneficial.in Social.
Studies classes, where proper names and places are given out, really unfamzlzar
vocabulary. So not only is the student: hearing it, but ¢an seg it.in print right
away and not have to wait until that evening or after class to see it written down.

1 think it might help them focus in on the:lesson‘better right from the very. .. . ...
beginning....I would think that that would be very beneﬁczal
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Ideal t pe of udent to recetve C Prmt servrces The 1nterv1ewees were also in

PR S

appropriate student would be someone W1th sufﬁcrent readrn0 sk.tlls and who is rnotlvated to be a

St fia e e Pt I

Y
e

good student. These students nuOht also be 1dent1ﬁed as college bound” or colleoe rnatenal 7

L R 3 DO R o St e TR T

Finally, appropriate students for C-Print would need to be cornfortable srmultaneously

apprehending information from multlple sources

C-Print’s role as a vocabulary builder. The 1nterv1ewees v1ewed C-Print as a tool for

'
A

increasing students vocabulary As noted in the quote above students would be able to see new

TEASII e . wial N et .. s r s

vocabulary du_ring elass on the C Print dlsplay, whrch prov1des 1mrned1ate re1nforcernent for new
words or narnes It vvas ‘nlso suszvested that durmv the ed1t1n0lprocess the captlomst could def1ne
new words for the students for e‘{ample 1n the mar01ns of the notes.. o |

L1m1ted exp, osure to C Prlnt notes Whﬂe the students rece1ved c0p1es of the C Pr1nt
notes, the tutors did not receive them W1th the students or spend much trme workmo wrth the
students on the notes. In the circumstances of the two students in this pilot study, both were
strong students and it appeared that the tutors did not really ernphas1ze worlcmcr w1th class notes
in general. Perhaps 1f the tutors had more exposure to the notes they would have spent some

time working with the students to develop successful strategies for usmg the notes

Addruonal Issues

Capt1omst support of students When quesnoned on the best vvays for the captromst to
support students using C-Print services, there was some disagreement on the best ztpproaches.
For example, the notetaker felt that “She seemed-'prettv bus}; getting e.v.ervthing (;lgu/n_ I'm not
sure what she could do.” In contrast, one of the tutors suggested that the operator ¢ should be

working with the student outside of class to develop productive strategies for us1ng C Prmt
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Student involvement. Interv1ewees also made varrous comments about student

A il

the capt1on1st could take the t1me to get to know the student better by follow1n° her or h1m

around dunng the school day. Finally, one notetaker and tutor sug gested that it would also be

felt the students would be interested in the technology and accepting of its 1mp ementatlon in the
classroom.
Ql&ujsmn

' s

The tutors and notetaker 1nterv1ewed con51dered the usefulness of C Pnnt in parncular

e 3 N

lezu'nmt7 s1tuatlons and wrth certzun students They felt that the students who could beneflt the
most were college-oriented stude'nts who were enr\olled in college-preparatory classes. They
viewed C-Print as an asset to vocabulary building both through the: re‘al-ti‘me displ}aya{nd C-Pn’nt
notes. None of these support staff spent much time reviewing the CPr1ntnotest_hernselves or
with the students. It is possible that future succe‘sises in the high schools will depend upon a
more thorough utllization of the C-Pnht notes.
The interviewees also voiced different opinions as to the role of the captionist in working

with the s-tudent and thevarious ways in:which to involve students w1th the C-Print systern.l As

expertise accrues with time, input such asl this will be imhlemented to.enhance C-l’rint’s service

in the classroom.
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Classroom Teachers

ST Gl UL U ab

Brief 1nterv1ews were held w1th the students regular classroorn teachers Two Interviews

RIS VLR SR FEURE UM UL A it - LT . S R

were conducted by phone and the th1rd in person Four themes ernerged from the 1nterv1ews

SRDANEE £ F N :vi_v"_e..,,. Aomded s Pa g Laldse Faby g ;:.7..1‘-'.4"'-5.':‘ BT eera o miin, AP s
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e

(a) feehngs about C Prmt (b) C- Prmt S presence in the classroom (c) 1nteractrons w1th C Print

P LT TELOF LS Dy B T e b

students; and (d) appropnate students for C Pnnt

Results

IR

Eeeling About C- Pnn

The teachers appeared to be favorable toward the C Pnnt service. They felt that it gave
students support and that it had the potential to help w1th peer interaction. Two out of the three

T 3 '

teachers did not see any drsadvantages to usmg C Pnnt The third teacher was concerned that

i
S N I ‘.--A PR

her student was”n‘ot takrng notes because he received the C- Prlnt transcnpt She a‘lso-cornrhented
that the near- verbat1rn hotes contamed too much unnecessarylrnfonnanon | such as hermany
digressions from the toprcof -the day.
C- Prmt S PresenC° in the Classroorn

C-Print was unobtruswe accordrng to the teachers. They had “no problern” with having
the C-Print captionist in class and they very quickly becarne oblivious to the captionist’s
presence. Two of the teachers commented that having C-Prlnt in the class did not influence their
teaching style at all. One teacher observed a small influence on classroom dynarrncs, however_
In this class, a student asked for his seat to be reassigned because the sound of the keyboard was |

distracting to him. The teacher also sard that this particular student was easily distracted by

many stimull.

At g
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“Tiid gin é e thachers did w6t iiteract With: the suidente being'sétved -
by C-Print dbut the C-Prifit sétvics.” C-Print was in thie classrodim for a'minimal amoiintof time
and the téachiefs 41 ot Hotics changes in class participation or Cmiprehiénsioh 6 the material

due to C-Print. However, both students who tised C-Priit in this pilot wére Very good students
already, 4rid so improvements 11°¢14ss may hiave Been too subtle for the teadher fo notice, ~ -
Approprate Stidents for C-Print

Classroom teachers were also asked to 'describe ideal C-Print students: ‘Ii-cortrast to the
tutors and r'i'otetdkér, the classroom teachers’ definitions were less détailed. Classroom téachers
did not idéntify stadénts by théir Académic potential (ike., “college botind”); but focused instead *
on the shidént's hearing abilities. Both feacHers Who were askéd absiit ideal studerits .‘
empha'si'iea-'tl;iat: studenis who would benefit the most from"C-Print stould probably have gredter
hearing impairment than either of the two stidents in the pilot study.

Discussion

The regular classroom teachers were interviewed after brief exposure to the C-Print
system. They were very positive about their experience and they perceived potential benefits to
the students as well.

Classroom teachers reported that they adapted easﬂy to haying C-Print in the classroom.
Perhaps, too easily. For example, while they did not find CPnnt aldis'traction, they also did not
alter thle'ir teaching styles at all. It could be suggested that these teachers actually ignored the
C-Print captionist and C-Print activities present in the room. Interviews with C-Print captionists,
on the other hand, suggest that teachers who acknowledge the C-Print captionist and who

integrated C-Print into the teaching process by slowing down their speech or by asking students

to repeat themselves, were most helpful to'the C-Print captionists.

5 , . | " BEST COPY AVAILABLE
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Student performance was not noted to improve during the pil__Qt study peri‘gd, but one

e Y g

student was observed not taking notes;

he interviews do not indicate that the teachers discussed

C-Print atall with the students in question, This lack of interection may have led teechers to the
conclusion, that students were not benefitting from C-Print very much and thus ariving atthe
supposition that the students who would benefit most from C-Print would have greater
limitations on their hearing. If the teachers and students had communicated on the subject, the -

teachers may have come to different conclusions about the usefuiness and appropriateness of

C-Pring for their students.

Further work with the C-Print system gould benefitfrom greater nteracton among the
principals i mvolved in implementing and using the system. FQ-r examplxe, an orientation that.
introduces C-Print to the classroom and 1nvolves the capt1on1st classroom teacher deaf students
and hearing students may be helpful In addition, both the tutors and the students could beneﬁt
- from working with C-Print investigators to learn more about maximizing the utility of C-Print

notes.
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Appendix

Selécted Materials Providing Information. on the C_:-_'Pﬁnt‘ Project:

Listed below are selected, currently available, materials on the C-Print system. Papers that are
redundant with information in the final report or with other materlals in the list are not included.
Contact Michael Stinson for copies or for further information.

R P

1. C-Print Project. (1998). C-Print: A computer-aided speech to print transcription system
(Brochure). NTID, Rochester Institute of Technology, Rochester, NY: Author.

2. C:Prift Project. (1998). How to become a.C-Print captionist (Brochure). NTID,
Rochester Institute of Technology, Rochester, NY: Author. _

3. McKee, B G., Giles, P+ G.; Everhart, V. S., Stinson; M: S,, and Henderson, J. B. (1998).
C-Print:. A coifiputérized speech-to-print transcription system: Captionist training
‘manual. NTID, Rochester Institute of Technology, Rochester, NY. '

4. Elliot, L., Foster, S., Stinson, M., and Colwell, J. (1998, April). mm_mg
with a speech-to-print system. Paper presented at the meeting of the American
Educational Research Association, San Diego, CA. :

3. McKee, B. G., Stinson, M., Giles, P., Colwell, J., Hager, A, Nelson-Nasca, M., and
MacDonald, A. (1998). Guide for implementing C-Print. NTID, Rochester Institute of
~Technology, Rochester, NY. ' '

6. Stinson, M. S., Eisenberg, S., Homn, C., Larson, J., and Levitt, H. (1997). Real-time
speech to text services. Report to the National Task Force on Services for Postsecondary
Deaf and Hard of Hearing Students. NTID, Rochester Institute of Technology,
Rochester, NY. o

7. Stinson, M.S., and Stuckless, E. R. (in press). Recent developments in speech-to-print

transcription systems for deaf students. In A. Weisel (Ed.), Deaf education in the 1990s:

International perspectives. Washington, DC: Gallaudet University Press.
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